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ABSTRACT

Results of standard coal analysis (proximate, ultimate, forms
of sulfur, heating value and ash fusion temperature) for 139 coal
and carbonaceous shale samples collected from twenty boreholes
drilled in the northwestern part of the Sonda coal field are
presented. Additional data, including air drying loss, hardgrove
grindability, free swelling index, and apparent specific gravity,
are also presented for most samples. The boreholes were drilled
between January 1988 and February 1989 by the Geological Survey
of Pakistan, with the technical assistance of the United States
Geological Survey and grant funds from the U.S. Agency for
International Development, as part of the cooperative Coal
Resource Exploration and Assessment Program (COALREAP). These
boreholes are the third phase of COALREAP drilling in the Sonda
coal field, and are identified by the prefix JK-. A 180-square-
kilometer area on the west bank of the Indus River, just north of
the town of Jherruck, was explored during the JK- drilling
program. All of the coal samples except one are from the
Paleocene Bara Formation.

On an as-received basis, the JK- series samples averaged
30.64 percent moisture, 20.50 percent ash, 3.37 percent sulfur,
and 6107 BTU. This suite of samples represents several coal beds
distributed over a large geographic area, however, and the range
of values for most coal quality parameters is wide. The thicker
coal beds tend to be of lower ash and sulfur than the average
values. The results of the JK- analyses are consistent with
previous COALREAP sampling in the Sonda coal field.



INTRODUCTION
Project background

The United States Geological Survey (USGS) is assisting the
Geological Survey of Pakistan (GSP) in a cooperative
investigation of the coal resources of Pakistan. This
cooperative coal resource assessment and exploration program
began in 1985 and is referred to as COALREAP. COALREAP is
Component 2A of the joint Government of Pakistan (GOP) and United
States Agency for International Development (USAID) Energy
Planning and Development Projectl, which is financed by GOP, and
by grants from USAID. USGS participation in the project is
directed by a Participating Agency Service Agreement2 (PASA) with
USAID.

The coal-mining industry in Pakistan is currently limited to
small-scale underground mining, mostly in support of local brick-
making. Most COALREAP activities have focused on either
exploratory drilling programs in Sindh Province, which
historically has been the area of Pakistan receiving the greatest
interest in the potential for larger-scale development, or
regional geologic studies in other coal bearing-areas of Pakistan
(fig. 1). Most of the COALREAP (and other USAID-funded) drilling
in Sindh has targeted the Paleocene Bara Formation of the Lakhra
coal field (Schweinfurth and others, 1988), which currently
supports a large number of small mines, and the adjacent, but as
yet undeveloped, Sonda coal field. There have been three major

COALREAP drilling programs in the Sonda Coal field. The first

lProject no. 391-0478 2pASA no. IPK-0478-P-IC-5068-00
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program was completed between December 1986 and March 1987, and
consisted of twenty reconnaissance boreholes which covered most
of the coal field at about 3 mile (4.8 km) spacing (Schweinfurth
and others, 1988). In that program nine holes were drilled in
the northern part of the field (the UAS- series boreholes), eight
holes drilled in the southern part of the field (UAT- series),
and three holes drilled in the eastern part of the field, then
known as the Indus East coal field (UAK- series). Thirteen
additional UAK- series reconnaissance holes were drilled in the
Indus East area in the second phase of drilling between September
1987 and February 1988 (Thomas and Khan, 1992). The last major
phase of COALREAP drilling in the Sonda coal field, the JK-
series, consisted of a twenty hole predevelopment drilling
program that was completed between January 1988 and February 1989
near the town of Jherruck (fig. 2), an area of about 180 sg km in
the northwestern part of the Sonda field, generally referred to
as the "Jherruck Block". The Jherruck program essentially
consisted of infilling the area covered by the UAS- series and an
earlier GSP drilling program (the DH- series from 1985 to 1986;
Khan, 1988), which appears to be the area with the most potential
for large scale commercial coal development within the Sonda
field. 1In early 1992, GSP drilled four additional USAID-funded
holes in the Jherruck area, the JTB- series. The JTB- holes were
drilled under the supervision of the John T. Boyd Co., Pittsburg
PA, for the purpose of evaluating mineability of the Jherruck
tract from a geomechanical and hydrologic standpoint (Boyd,

1992).
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Purpose and scope

The purpose of this report is to release the results of
standard (proximate and ultimate) coal quality analysis for the
latest series of COALREAP drilling in the Sonda coal field, the
JK- series. This report contains basic data and summary
statistics only. Comprehensive geologic and statistical
interpretations of the coal quality of the Sonda coal field,
including the results of the data compiled herein, are included
in SanFilipo and others (1993) and Finkelman and others (1993).

The data compiled in this report consist of the results of
analytical tests that were conducted by private-sector
laboratories that are under contract to the USGS. Additional
analysis done by USGS laboratories (trace elements and major
oxides) for the samples covered by this report are included in

Finkelman and others (1993) and SanFilipo and others (1993).

Previous work

Proximate analyses of coal samples that were collected from
the DH- series drilling and analysed in GSP and other Pakistani
laboratories are included in Ahmed and others (1986) and Husain
(1986) . Proximate and ultimate analysis of samples collected
during the first two phases of COALREAP drilling in the Sonda
coal field are contained in Landis and others (1988, 1992). The
results of analysis for the inorganic constituents of coal
samples collected during COALREAP drilling in the Sonda coalfield
are contained in Finkleman and others (1993). Statistical

summaries and interpretation of the results of coal analysis for



the Sonda field as a whole are included in Finkleman and others
(1993), and statisitcs on a bed-by-bed basis for the Jherruck
area are included in SanFilipo and others (1993).

Proximate analyses of some of the JK- and UAK- samples were
also conducted by the GSP coal analytical laboratory in Karachi,
which was upgraded during the COALREAP program. Results of the
GSP analysis are available in GSP files and are briefly discussed
by Brown (1990). The results of samples from the four JTB- holes
analysed by GSP and Pakistan Council of Science and Industrial
Research (PCSIR) laboratories are also available in GSP files.

A summary of the availability of coal quality data from the
Sonda coal field appears in Table 1. Basic drilling data for the
boreholes covered by this report, including lithological and
geophysical logs, are included in SanFilipo and others (1989),
and geologic interpretation and coal resource calculations are
included in SanFilipo and others (1993). The geology of the
Sonda coalfield is discussed in detail in SanFilipo and others
(1988, 1993).
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Table 1.

Borghole
series
DH-

UAS-
UAT-
UAK-

JK-

JTB-

Previous reports on the coal quality of the Sonda coal

field.

The reports listed for proximate analysis,

ultimates analysis, major oxides and trace elements
refer to the actual laboratory reports for individual

samples.

Statistics refers to statistical summaries of

the major coal-quality parameters.

Proximate Ultimate Major Trace Statistics
analysis analysis oxides elenments
1,2* 2* 2%,4* 2% 47 2%, 4*
2 2 4 4 2** 4,5
2 2 4 4 2**,4,5
3,7%** 3 4 4 3** 4,5
6,7**** 6 4 4 4,5,6
7,8

References:

1)
2)
3)
4)
5)
6)
7)

8)

*
%* %
* %%

*%k %k %k

Ahmed and others (1986),

Husain (1986), GSP files

Landis and others (1988)

Landis and others (1992)

Finkleman and others (1993)

SanFilipo and others (1993) (USGS analysis only)
This report (USGS analysis)

GSP files (GSP analysis)

GSP files (PCSIR analysis)

DH-22,23,24 analyses from USGS or contractor labs
No trace elements
10 UAK- splits ground in the U.S.

107 field splits benched differently than USGS JK- splits



also be duely credited. The USGS personnel who oversaw the
drilling operations for the first ten holes are also hereby
acknowledged: Edwin A. Landis, William F. Outerbridge,
Christopher Wnuk, and Nasir A. Durrani (USAID). It should be
noted that the USGS authors of this report were not involved with
any drill- site activities for this project, including coal
sampling.

DATA COLLECTION

Drilling operations

Drilling operations for the JK- holes are covered in detail
in SanFilipo and others (1989) and will only be briefly discussed
herein. A list of surveyed drilling locations is shown in table
2. Drilling was done by GSP crews using GSP-owned equipment.
One Longyear-44 and one Longyear-38 skid mounted drilling rigs
were employed. The first few meters were generally drilled by
conventional rotary methods to set surface casing; drilling was
by continuous wireline coring thereafter. 1In order to insure
sufficient sample for backup splits and trace element analysis,
the preferred core size was HQ (63.5 mm), but occassionaly
reduction to NQ (47.6 mm) was necessary (samples JK-1-2-88
through JK-1-7-88 and JK-11-2A and JK-11-2B were NQ). Bentonite
or Johnson Revert polymer mud was the usual drilling medium.
Overall core recovery for the JK- holes was 70 percent; based on
geophysical log interpretation, the recover in coal was about 91
percent.

Site selection and drilling depths for the Jherruck drilling
were generally GSP management responsibilities. Short-term USGS

TDY personnel, generally with overlapping duties at Indus East,



Table 2. Surveyed drill-hole coordinates and elevations,
JK- series drilling, Jherruck area, Sindh Province

Pakistan.
DRILL HOLE EASTINGL NORTHING1 GROUND ELEVATION
(meters) (meters) (meters above MSL)
JK-1 2161340.2 836583.0 49.40
JK-2 2163660.4 835863.0 17.90
JK-3 2163561.9 832738.3 17.41
JK-4 2161553.6 830913.4 19.81
JK-5 2158454.1 832200.5 32.50
JK-6 2157764.2 828467.3 30.80
JK-7 2161279.5 826607.3 24.47
JK-8 2162688.2 828219.0 18.65
JK-9 2162136.8 824463.6 20.29
JK-10 2165296.3 830597.7 18.04
JK-11 2165674.2 832205.3 15.11
JK-12 2164776.2 824569.8 14.75
JK-13 2155072.4 827132.4 31.39
JK-14 2165826.8 828676.6 15.78
JK-15 2155958.9 830932.5 33.74
JK-16 2156117.4 833411.0 39.71
JK-17 2166273.6 838264.9 20.48
JK-18 2169546.5 834513.1 15.91
JK-19 2165971.1 832495.9 17.86
JK-20 2165508.5 834676.5 15.48

1Survey of Pakistan rectangular grid system; quadrangles
40C/4 and 40C/8.



visited the first ten JK- sites in an oversight capacity, but
rock description, coal sampling, and geophysical logging
operations were done almost exclusively by GSP personnel.

In addition to drilling crews, two or three GSP geologists
were assigned to each drill hole. Shifts were scheduled so that
one geologist was always present during drilling. The geologist
was responsible for insuring that the drillers maintained proper
records of drilling depth, collected samples of cuttings at
regular intervals during non-core drilling, and properly
extracted core from the core barrels. Core was extracted from
the inner-barrel onto a wooden core trough by means of hammering
or mud pressure. The mud cake was washed off and the core was
described by the geologist. Rock core was retained in wooden

boxes and stored at the GSP core library at Sonda village.

Sampling and analytical methods

All coal beds 30 cm thick or greater were sampled; thinner
beds were sampled at the site-geologist’s discretion, but not
necessarily submitted for USGS analysis. Immediately after being
described in detail, coal samples were double bagged in plastic
to preserve moisture, and labeled. At the discretion of the site
geologist, some individual coal beds were divided into smaller
sample benches on the basis of homogeneity and thickness of the
coal. When coal was cored at night, it was usually placed in
styrene sleeves and wrapped with wet towels, and then described
and bagged in daylight. Immediately after bagging, all samples
were placed in water-tight plastic barrels, each lined with a

large plastic bag. Once filled, the barrels were shipped by air
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to the U.S. for grinding and analysis of the coal. The split for
GSP was usually obtained after grinding, but for the last ten
holes (JK-1,2,6,13,15,16,17,18,19,20), GSP split the core by
chisel in the field and retained a split for their labs (nb:
SanFilipo and others, 1989, erroneously stated that field splits
were obtained for only the last 5 holes drilled). The field
splits were generally wrapped in plastic and put in metal
cannisters, in order to maintain orientation, before being placed
in barrels for shipment.

Upon arrival at USGS, the coal samples were unpacked and
examined, generally without opening the bags. In some cases
smaller samples were combined with the overlying or underlying
samples to save money. The bagged samples were then boxed and
shipped to the USGS contractor laboratory, Dickenson
Laboratories, Inc., El Paso TX., where they were ground and
analysed according to American Society for Testing Materials
Standards. Splits of -100 and -20 mesh were returned to USGS
from the contractor for trace element/oxide analysis and storage
respectively; the storage splits are available for further study,
such as coal petrology, or for calibration of GSP laboratory
equipment. A flow chart for the complete analytical procedure
for COALREAP samples is shown in figure 3.

The oriented coal samples from boreholes JK-13, JK-15, JK-16,
JK-17, JK-18, and JK-19 were x-radiographed in Reston to identify
stratification by fabric or zones of concentrated mineral matter.
Based on the x-ray appearances, the samples from JK-15, JK-16,
JK-17, JK-18, and JK-19 were rebenched (usually into smaller

samples) before submittal to the laboratory. The samples

12



THIS REPORT

Raw coal as received (about
7 kg broken to 0.3 cm)

[ -

FINKELMAN AND OTHERS, 1993

About 600 g of coal split Remaining coal air dried
out for standard coal analysis (following procedures conducted at
crushed to -20 mesh USGS as described in Golightly

and Simon, 1989)

Ultimate and proximate analyses
(following ASTM Sample crushed to -60 mesh and then About 3 kg of About 2 kg of
designations, D-___ , shown at ground in vertical Braun pulverizer|—— crushed coal crushed coal
each procedure) using ceramic plates set to pass split out for split out for
100 mesh petrologic storage
analysis
Raw ground coal
Ultimate Proximate analysis
analysis (D-3172)
(D-3176) Percent moisture, Ground coal (25 to 75 @) ashed at
525°C and percent ash calculated
Moisture volatile matter,
c fixed carbon, and
H ash
0
N Coal ash
S (total) Wet chemical analysis{ [X-ray Neutron
Equilibrium fluor- activation
Moisture Hg (flameless atomic escence
(D-1412) absorption) As
Sulfur form F (specific ion ct Br
(D-2492) electrode) P Ce
Co
S (sulfate)}— Apparent specific gravity cr
S (pyritic) (D-167, modified) Cs
S (organic) Eu
Hf
La
Lu
Hardgrove Rb
grindability}{— sb
index Sc
(D-409) Se
Wet chemical| [Optical emission spectrographic X-ray fluor- Sm
analysis analysis with automated plate cence analysis Ta
Calorific value (atomic reader. The following 32 T
(D-3015) absorption)| ‘jelements are reported when found ALy04 Th
u
Btu per pound Cd Ag Ho Re Ca0 W
(Kcal per kg) Cu Au In Rh Yb
Li 8 Ir Ru Fe
Mg Ba Mo sn 203
Mn Be Nb Sr xzo
Free swelling Na 8i Nd Tl
index Pb Dy Ni Tm Si0,
(D-720) In Er Os v
Ga Pd Y
Gd Pr r $03
Ge Pt TiOz
Fusibility of ash
(D-1875)

Figure 3 Flow diagram of procedures used for the analysis of coal samples collected as part
of the Sind COALREAP.
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from JK-15 and JK-17 were unfortunately lost in the U.S. mail
system enroute from USGS to Dickenson, but hopefully the samples
from JK-16,18 and 19 will be the subject of further detailed

petrographic and analytical study.

DISCUSSION OF THE RESULTS

A list of all coal beds intercepted and the sample numbers
is shown in Appendix 1. Note that the depths shown in Appendix 1
have been revised from previous reports (notably SanFilipo and
others 1989) to reconcile core loss with the coal thicknesses
from geophysical logs, and the sample numbers have been revised
to reflect samples that have been split or combined. All of the
JK- samples are from the Paleocene Bara Formation, with the
exception of JK-18.1, which is from the ?Paleocene Sohnari Member
of the Laki Formation. Of the 135 field samples taken from the
JK- holes, 10 were not submitted for analysis due to small sample
size and 15 were lost in transit (nb: SanFilipo and others [1989]
inadvertently omitted carbonaceous shale samples JK-8-CS-1 and
JK-8-CS-2 from the list of 133 samples included in that report).
Splitting and recombining the remaining field samples resulted in
139 samples submitted for standard analysis. The results of
standard coal analysis for the 139 JK- samples are shown in
Appendix 2 and summarized in table 3. Eighty-five of the samples
were also submitted for trace element and major oxide analysis (a
few of the remaining 54 samples were not submitted due to
insufficient sample size, but for the most part, budgetary
restrictions prevented additional trace element analysis).

Samples that were submitted for trace element analysis are noted

14



Table 3. Statistical summary of standard coal analyses for the JK-
series boreholes, Jherruck area of the Sonda coal field,
Sindh Province Pakistan. Analyses performed by
Dickenson Laboratories (El1l Paso TX) under contract to
the U.S. Geological Survey. Results are listed on the
as-received basis. See and SanFilipo and others (1993)
and Finkelman and others (1993) for more complete
statistical analysis of the Jherruck area, including
the results of additional samples.

DATA VALUES  MEAN STD DEV MINIMUM MAXIMUM  RANGE GEO MEAN GEO DEV
ITEM USED

MOISTURE 139 30.64 4.83 14.71 39.78 25.07 30.21 1.19
VOLMAT 138 25.76 5.65 6.38 53.67 47.29 25.05 1.29
FIXEDC 138 23.10 8.05 0.02 53.57 53.55 20.34 2.14
BMASH 138 20.50 15.48 2.62 73.84 71.22 15.38 2.18
HYDROGEN 138 6.09 1.06 2.53 7.44 4.91 5.98 1.22
CARBON 138 34.45 11.17 3.64 50.42 46.78 31.65 1.61
NITROGEN 137 0.73 0.24 0.07 1.31 1.24 0.67 1.59
OXYGEN 137 34.65 5.04 18.29 42.69 24.40 34.24 1.17
CHLORINE 137 0.06 0.04 0.01 0.23 0.22 0.05 1.81
SULFUR 138 3.37 2.52 0.06 11.68 11.62 2.38 2.57
BTU 138 6106.67 1906.63 380.00 8997.00 8617.00 5611.83 1.64
ASHDEF 139 2128.56 218.58 1860.00 2700.00 840.00 2118.25 1.10
ASHSOF 139 2209.50 233.96 1880.00 2700.00 820.00 2197.68 .1
ASHFLD 139 2319.28 234.59 1900.00 2700.00 800.00 2307.53 1.1
SULFATE 133 0.16 0.20 0.01 1.59 1.58 0.10 2.75
SULFPYR 133 2.52 2.33 0.01 11.47 11.46 1.39 3.94
SULFORG 133 0.7 0.46 0.01 2.87 2.86 0.52 2.69
FREESWEL 1 4.00 4.00 4.00 4.00

AIRDLOS 139 23.89 5.46 9.89 37.11 27.22 23.17 1.30
ASG 21 1.42 0.23 1.21 1.97 0.76 1.40 1.16

15



in Appendix 1 and can also be identified by the presence of a six
digit number preceeded by "W-" in the header of the standard
analysis results in Appendix 2. Results of trace element and
major oxide analysis for the Sonda coalfield (including the JK-
samples) are presented in Finkleman and others (1993).

The results shown in table 3 are generally consistent with
other COALREAP sampling in the Sonda coal field. It should be
cautioned, however, that the JK- series is a subset of the
analytical data available for the Jherruck area. The results
shown in table 3 should therefore be used in conjunction with the
more complete discussions of the coal quality of the Sonda coal
field that appear in and SanFilipo and others (1993) and
Finkleman and others (1993). It should be noted in particular
that the results in table 3 include samples from at least seven
coal zones, each of which contain multiple beds. As discussed in
SanFilipo and others (1993), the sulfur and ash concentrations
tend to decrease with bed thickness for the Jherruck coals, and

the heating value tends to increase.
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Appendix 1. Revised coal intercepts and sample numbers, JK- series boreholes, Jherruck area of the Sonda coal field,
sindh Province, Pakistan. Brackets indicate single coal beds divided into benches, some with unsampled partings or
intervening core loss. The symbol + indicates partial sample. The symbol @ indicates the sample was submitted for trace
element and oxide analysis. Depth adjustments are revisions from the original core descriptions and are based on
geophysical logs accommodated by adjusting the position of core loss. Ash values are on a dry basis and are shown to
distinguish "dirty" coal (25 - 50 pct dry ash); approximate (~) ash percentages for unsampled benches are estimated from
density logs, na indicates no estimate was made. D.C. = dirty coal; ss = sandstone; sh = shale; carb = carbonaceous;
4pi = 4pi density log, GN = natural-gamma/neutron log; anl = analysis. Subzone abbreviations are: SOH = Sohnari;

D = Daduri; USTR = upper strays; I = Inayatabad; SU = Sonda upper; S = Sonda main; SSL = Sonda lower main; W = Wassi;
LSTR = lower strays; JRK = Jherruck (see SanFilipo and others, 1993, for further discussion).

Drill hole Subzone Description From (m) To (m) Thickness (m) Info source Sample number % ash Remarks
JK-1 D1 Coal (loss) 129.38 129.63 0.25 4pi .-~ see below
D1 Dirty coal 2131.80 ?2131.94 20.14 Core .- Misplaced? no 4pi
D2 Coal 141.58 141.88 0.30- Core/4pi @JK-1-1-88 11.30 depth adjusted
Coal (loss) 141.88 141.93 0.05-| 4pi --- -do-
USTR Coal 166.85 166.95 0.10- Core --- ~25
Coal (loss) 166.95 167.08 0.13- 4pi --- ~25
USTR  ?D.C. (loss) 170.50 170.80 0.30 4pi/res --- ~45  Cave?
I ?D.C. (loss) 187.03 187.58 0.55 4pi --- ~50 Coaly shale?
SU Coaly shale 192.10 192.61 0.51 Core 2JK-1-2-88 53.10
su Dirty coal 194.78 195.18 0.40 Core aJK-1-3-88 25.90
SU Coal 196.09 196.41 0.32 Core AJK-1-4-88 16.37
SU Coat 197.05 197.25 0.20- Core JK-1-5-88 na no USGS analysis
Coal (loss) 197.25 197.35 0.10-I 4pi ---
3 Coal 198.98  199.42 0.44 Core aJK-1-6-88 18.76
SSL Coal (loss) 210.75 211.15 0.40- 4pi --- ~25
Claystone 211.15 211.30 0.15 I 4pi/core --- 10 cm lost
Coal (loss) 211.30 211.50 0.20 I 4pi --- ~20
Coal 211.50 211.70 0.20 I Core --- ~20
Claystone 211.70 211.90 0.20 l Core ---
Dirty coal 211.90 212.10 0.20-I Core/4pi --- ~40  4pi Llithology
W Coal 234.00 234.85 0.85 Core aJK-1-7-88  19.71
JK-2 D1 Dirty coat 98.17 98.82 0.65 Core aJK-2-1-88 36.46
USTR Dirty coal 146.01  146.12 0.1 Core ---
USTR Dirty coal 159.55  159.65 0.10 Core/4pi --- 4pi Lithology
suU D.C. (loss) 179.35 179.47 0.12- 4pi ---
Dirty coal 179.47  179.50 0.03-| Core/4pi --- depth adjusted
S Coal 187.48 189.50 2.02 Core aJK-2-2-88 14.17
SSL Dirty coal 200.88 200.98 0.10 Core ---
SSL Coal 205.98 207.54 1.56 Core @JK-2-3-88 15.84 Thick adjusted
SSL Dirty coal 208.19 208.26 0.07 Core --- depth adjusted
SSL ?Dirty coal 210.83 211.23 0.40 Core/4pi HJK-2-4-88 <54.93 4pi Llithology
Carb shale 211.23  211.38 0.15 Core/4pi B+ JK-2-4-88 >54.93
JK-3 USTR Dirty coal 122.54 122.99 0.45 Core aJK-3-1-8 36.12
1 Dirty coal 145.41 14591 0.50 Core aJK-3-1 25.16
1 Coaly shale 151.91 152.53 0.62 Core aJK-3-1-A 57.24
S Coaly shale 169.09 169.94 0.85 Core DJK-3-2 68.29
Coal (loss) 169.94 170.23 0.29- 4pi ---
Coal 170.23  172.17 1.910-I Core aJK-3-3 9.73
S Dirty coal 174.71  174.86 0.15 Core/4pi --- 4pi lithology
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Drill hole Subzone

JK-3 cont.

JK-4

JK-5

JK-6

JK-7

SSL
SSL

SSL
SSL
SL

D1

SSL
SSL

D1
D1

?s

SU

SSL
SSL
SsL
SL
SL

D1

USTR
USTR

7sU

suU

7S
LSTR/JRK

LSTR/JRK
LSTR/JRK
LSTR/JRK

Description From (m) To (m) Thickness (m)

Coaly shale
Coal

Coal (loss)
Coal

Dirty coal
Dirty coal
Dirty coal

Dirty coal
Coal (loss)
Coal

Coaly shale
Coal

Coal (loss)
Coal

Coal

Dirty coal
Dirty coal

Dirty coal
Coaly shale
Coal

Dirty coal

Dirty coal
Coal

Carb shale
Dirty coal
Coal

Coaly sh?
Coal

Coal

Dirty coal
Coaly shale

Coaly shale
Dirty coal

Coal?

Dirty coal

D.C. (loss)
Dirty coal

D.C. (loss)
Coal (loss)
Coal

Coaly shale
Dirty coal

Dirty coal

Coaly shale
Dirty coal

Dirty coal

Dirty coal

Carb shale

177.66
179.60
180.30
180.39
182.14
182.59
190.99

66.11

66.41
127.87
128.71
155.92
157.77
159.07
162.34
166.65
167.70

131.75
132.42
189.50
202.95

171.38
183.22
183.62
183.94
191.28
198.23
200.90
203.30
216.56
220.60

76.90

77.20
123.92
129.38
129.81
148.60
148.70
165.67
165.78
166.98
167.20
171.59
240.50
240.80
243.33
244.58
247.96

177.76
180.30
180.39
180.69
182.34
182.82
191.24

66.41

66.46
128.71
128.76
157.77
159.07
160.02
162.69
166.90
167.98

132.10
132.72
190.40
203.70

171.63
183.62
183.94
184.08
193.18
199.08
201.15
203.60
217.00
221.00

77.20
77.50
124.22
129.81
129.88
148.70
148.87
165.78
166.04
167.20
167.60
171.60
240.80
241.15
243.83
244 .68
248.61

0.10
0.70-
0.09
0.30-
0.20
0.23
0.25

0.30-
0.05-
0.84
0.05
1.85-
1.30
0.95-
0.35
0.25
0.28

0.35
0.30
0.90
0.75

0.25
0.40
0.32
0.14
1.90
0.85
0.25
0.30
0.44
0.40

0.30
0.30
0.30
0.43-
0.07-‘
0.10-
0.17-|
0.11-
0.26-‘
0.22
0

18.51

18.51

40.00

32.18

14.09

7.53

7.53
24.33

47.91
58.10
12.89
38.82

20.81

10.48
57.40

18.62
45.99

60.52
60.52
10.60
34.88

na

9.38?
>51.48?
<51.48?

>55.56
<55.56
40.39

Info source Sample number % ash
Core/4pi ---
Core HJK-3-4
4pi ---
Core a+JK-3-4
Core/4pi ---
Core ---
Core JK-3-6
Core JK-4-1
4pi ---
Core AIK-4-2
Core/4pi ---
Core HJK-4-3
4pi ---
Core/4pi HJK-4-3
Core JK-4-4
Core/4pi ---
Core/4pi ---
Core AJK-5-1
Core AJK-5-2
Core AJK-5-3
Core AJK-5-4
Core/4pi ---
Core ?JK-6-1-88
Core ===
Core/4pi ---
Core aJK-6-2-88
Core QJK-6-3-88
Core ---
Core aJK-6-4-88
Core ?JK-6-5-88
4pi ---
Core HIK-7-1
Core/4pi a+JK-7-1
Core JK-7-2
Core/4pi akK-7-3
4pi ---
Core JK-7-4
4pi ---
4pi ---
Core JK-7-5
Core/4pi HJIK-7-6
Core/4pi HJIK-7-6
Core ===
Core/4pi HJIK-7-7
Core/4pi ;HIK-7-7
Core QIK-7-8
Core ---
Core ---

Remarks

4pi Llithology

4pi lithology

4pi lithology

depth adjusted
-do-

4pi lithology
4pi lithology

not deep enough

4pi lithology

4pi Llithology

4pi lithology

no 4pi response
samp 3+3A; depth adj
depth adjusted

-do-; no USGS analys

sWitched 7-6? e-logs
switched 7-5? e-logs
.do.

Burrowed coal
4pi lithology



Drill hole Subzone

JK-8

JK-9

JK-10

JK-11

JK-12

SSL

D1

7sL

USTR
USTR

USTR

Coaly sh (loss) 115.46

Carb ss
Core loss
Carb shale
Coal

Coaly sh (loss)

Coal
Carb shale
Coal
Dirty coal

Coal

?Coaly sh (loss)

D.C. (loss)
Coaly shale
Dirty coal
Coaly shale
Coaly shale
Dirty coal
Dirty coal

Dirty coal

Carb shale

Coal

Dirty coal

Coal

Coal

Carb shale

Coal

Coal (loss)
Coal

Coaly shale
Coal

Coal
Dirty coal
Coal
Coal

Dirty coal
Coaly shale
Carb shale
Dirty coal
Coaly shale
Coal
Underclay
Dirty coal
Coaly shale

2119.78
120.13
121.41
120.58
135.20
141.90
145.20
145.50
160.20

68.23
163.52
170.07
173.94
179.29
183.14
193.75
198.77
201.84

97.74
125.44
134.78
135.08
159.57
176.27
177.07
177.27
178.97
179.08
181.30
190.10

168.09
171.44
188.48
189.29

54.70
64.20
64.60
65.00
65.15
89.13
89.76
90.25
90.68

?Coaly sh (loss) 113.50

Coal

129.23

115.
120.
120.
121.
121.
135.
145.
145.
146.
160.

69.
163.
170.
174.
179.
183.
193.
198.
201.

97.
125.
135.
135.
160.
177.
177.
178.
179.
180.
181.
190.

168.
.51
189.
190.

171

55

65
65
65

3
13
58
68
41
45
20
50
02
96

08
72
45
06
69
45
87
97
99

86
87
08
23
32
07
27
97
08
14
55
50

49

29
59

.15
64.
.00
.15
.45
89.
90.
90.
91.
113.
130.

60

76
25
68
08
70
88

Description From (m) To (m) Thickness (m)

0.27
0.35
0.45
0.27
0.83
0.25
3.30-
0.30
0.52-
0.76

0.85
0.20
0.38
0.12
0.40
0.31
0.12
0.20
0.15

0.12
0.43
0.30-
0.15-I
0.75
0.80-
0.20
1.70
0.1
1.06-I
0.25
0.40

0.40
0.07
0.81-
1.30-

0.45
0.40
0.40
0.15
0.30
0.63
0.49
0.43
0.40
0.20
1.65

22

4pi/GN
Core
Core/4pi
Core/4pi
Core
4pi /GN
Core
Core
Core
Core

Core
4pi/GN
4pi /GN
Core/4pi

Core

Core
Core/4pi

Core

Core

Core/4pi
Core
Core
Core

Core/4pi

Core/bpi

Core/4pi

Core/4pi
4pi
Core
4pi
Core

Core
Core/4pi
Core
Core

Core
Core/4pi
Core
Core/4pi
Core/4pi
Core/4pi
Core/4pi
Core/4pi
Core/4pi
4pi/GN
Core

Info _source Sample number

aJK-8-Cs-1

aJK-8-Cs-2
AJK-8-1
R+ JK-8-2
aJK-8-CS-3
dJK-8-2
aJK-8-3

aIK-9-1

aJK-10-2
aJK-10-A
aJK-10-8
aJK-10-C-1
@JK-10-C-1A
aJK-10-C-2

aJK-10-C-3

@JK-10-D

aJkK-11-1
AJK-11-2A
aJK-11-28

AJK-12-1
AJK-12-2
@JK-12-3
AK-12-4
@JK-12-5
AJK-12-6
aK-12-7

aJK-12-8

%_ash

86.58

81.29
20.53

10.73
80.94
10.73
29.26

24.88
~70

27.59
52.61

71.57
19.18

21.69
15.68
67.85

8.00

5.66
24.38
17.93

9.64
8.00

25.13
58.38

32.83
55.86
16.17

39.64
63.22
~70

6.82

Remarks

depth adjusted

not coal
depth adjusted

depth adjusted

4pi lith; no USGS anl

4pi Lith; no USGS anl
no USGS analysis
'dO'

4pi lithology

depth adjusted
-do-
'dO'
-do-
‘dO'

roof loss not coal
4pi Llithology

depth adjusted
'dO'
'dO'
‘dO'

depth adjusted
-do-
'dO'
-do-



Drill hole Subzone Description From (m)

JK-13

JK-14

JK-15

JK-16

USTR

I Coaly sh (loss)

1
1

eegeg-

(7]

7?8
SStL

USTR

7S
7S

M

w
W

W
M

W (?LSTR)

W (?LSTR)

W (?LSTR)

D.C. (loss)

Dirty

coal

D.C. (loss)

Coal

D.C. (loss)

D.C. (loss)

Dirty
Coaly
Dirty
Coaly
Dirty
Coaly
Dirty
Coal

Dirty
Dirty

coal
shale
coal
shale
coal
shale
coal

coal
coal

D.C. (loss)

Coaly
Coal
Coaly
Coal
Coal

Coal

shale

shale

Coal (loss)

Coal

Coal (loss)

Dirty
Coal
Coal
Coal
Coal
Dirty
Coal
Coal
Dirty
Coal
Coaly
Coal
Dirty

coal

coal

coal

shale

coal

Claystone
Coal (loss)

Dirty
Coaly
Dirty
Coal

coal
shale
coal

D.C. (loss)

Dirty
Coal
Coal

coal

171.35
180.43
180.73
187.89
190.74

107.50
124.50
125.90
131.83
131.90
131.98
132.08
132.18
132.75
143.47
145.99
147.90
147.95
151.59
151.87
152.93
153.21
154.84

153.33
154.15
179.70
193.68

143.20
160.81
160.90
161.16
161.46
161.67
179.22
180.11
180.25
210.00
212.04
215.45
216.28
216.35
216.75
219.24
219.44
239.36
239.48
243.21
243.28
243.38
245.15

To (m) Thickness (m)

171.59
180.73
181.00
190.74
191.29

108.21
124.72
126.25
131.90
131.98
132.08
132.18
132.30
132.90
144.02
146.06
147.95
148.08
151.87
152.93
153.21
154.84
156.04

154.15
154.35
181.15
194.10

143.30
160.90
161.16
161.46
161.67
161.76
179.53
180.25
180.35
210.30
212.21
216.28
216.35
216.75
217.00
219.44
219.7
239.48
239.81
243.28
243.38
243.58
245.65

0.24
0.30-
0.27-|
2.85-
0.55-

0.71
0.22
0.35
0.07
0.08
0.10
0.10
0.12
0.15
0.55
0.07
0.05-
0.13-|
0.28
1.06-
0.28
1.63
1.20-|

0.82-
0.20-|
1.45
0.42

0.10
0.09-
0.26
0.30
0.21
0.09-I
0.31
0.14-
0.10-
0.30
0.17
0.83-
0.07-I
0.40
0.25
0.20
0.27
0.12-
0.33-|
0.07-
0.10
0.19-I
0.50
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Info source Sample number % ash

4pi
Core/4pi
4pi/GN
Core
4pi

4pi/GN
4pi
Core/4pi
Core/4pi
Core/4pi
Core/4pi
Core/4pi
Core/4pi
Core/4pi
Core
Core/4pi
Core/4pi
4pi
Core
Core
Core
Core
Core

Core/4pi
4pi

Core/4pi
4pi

Core
Core
Core
Core
Core
Core
Core
Core
Core
Core
Core
Core
Core
Core/4pi

4pi

Core
Core
Core
Core
4pi

Core
Core
Core

AK-13-1

aK-13-2

AJK-14-A

aJK-14-B1
aJK-14-CS
aJK-14-B2
aJK-14-B3

JK-15-1-88
JK-15-2-88

JK-16.1
JK-16.2
JK-16.3
JK-16.4
JK-16.5
JK-16.6
JK-16.7
JK-16.8
JK-16.9

JK-16-4A-89

aJK-16.10
8JK-16.11

JK-16-6-89
JK-16.12
JK-16.13
JK-16.14
JK-16.15
JK-16.16

~45
27.42

14.74

~28

~30
15.31

7.80
54.52
5.49
4.00

~28
~28

~24

14.69
8.73
5.78

11.64

33.61

21.80

23.68

45.88

17.72

na
8.14
41.99

~26

46.62
19.10
~33
32.56
22.07
15.70

Remarks

depth adjusted

depth adjusted
Top 67cm dirty 4pi

depth adjusted

I Dropped from

previous run? ALl
depths adjusted.

depth adjusted

4pi Llithology
4pi Lithology

Sample lost in mail
-do-
-do-

Petrographic bench

-do-

‘dO‘

-do-

'dO'
Petrographic bench
Petrographic bench

-do-
Petrographic bench
no USGS analysis
Petrographic bench

'dO'
depth adjusted
depth adjusted
no USGS analysis

Petrographic bench
'dO'

Petrographic bench
'dO'
Petrographic bench



Dritl hole Subzone Description From (m

JK-17

JK-18

D1 Carb shale 173.75
Coal 173.90

D2 Coaly shale 185.52
D2 Dirty coal 186.08
USTR Dirty coal 208.74
USTR D.C. (loss) 217.85
Dirty coal 217.95

Carb shale 218.18

1 Coal 229.21
Coal 229.63

1 Carb shale 233.04
28 Dirty coal 249.28
Coal 249.43

Coal 249.63

Coal 249.98

Dirty coal 250.20

SOH Coal 50.05
Coal (loss) 50.38

D1 Coal 166.19
Coaly shale 166.79

D2 D.C. (loss) 178.48
Carb shale 178.73

Dirty coal 179.23

Dirty coal 179.38

USTR Dirty coal 205.94
Coaly shale 206.42

SU Dirty coal 242.66
Dirty coal 242.72

Sandy coal 242.91

Dirty coal 242.99
Claystone 243.16

Coal 243.62

Su Dirty coal 247.45
Dirty coal 247.80

SuU Coal 252.06
Carb shale 252.39

Dirty coal 252.67

Coal 252.74

suU Dirty coal 254.80
S Coal 261.67
Coal 262.93

Coal 263.00

S D.C. (loss) 264.30
S D.C. (loss) 264.98
S Coal 265.85
Coaly sh (loss) 266.08
Coaly shale 266.64

SSL Dirty coal 275.57

Coal 275.83

Coaly shale 276.97
Coaly shale 277.31
SSL Dirty coal 279.27
Coaly shale 279.42

?Coaly sh (loss) 279.74

To (m) Thickness (m)

173.90
174.30
185.82
186.42
209.10
217.95
218.18
218.41
229.63
230.05
233.48
249.43
249.63
249.98
250.20
250.30

50.38
50.43
166.79
166.94
178.73
179.23
179.38
179.53
206.42
206.58
242.72
242.91
242.99
243.16
243.62
244.92
247.80
247.88
252.39
252.67
252.74
252.97
254.95
262.93
263.00
263.39
264 .50
265.13
266.08
266.64
267.02
275.83
276.97
277.31
277.47
279.42
279.74
279.92

Info source Sample number % ash

Remarks

0.15 Core
0.40 Core
0.30 Core/4pi
0.34 Core
0.36 Core
0.10- 4pi
0.23- I Core/4pi
0.23 Core
0.42 Core
0.42 Core
0.44 Core
0.15- Core
0.20 I Core
0.35 I Core
0.22 I Core
0.10- Core
0.33- Core
0.05-| 4pi
0.60 Core
0.15 Core/4pi
0.25 4pi/GN
0.50 Core
0.15- Core
0.15- Core
0.48 Core
0.16 Core
0.06- Core
0.19 Core
0.08 l Core
0.17 | Core
0.46 I Core
1.30-I Core
0.35- Core
0.08- Core/4pi
0.33- Core
0.28 Core
0.07 I Core
0.23-| Core
0.15 Core
1.26- Core
0.07 I Core
0.39-I Core
0.20 4pi
0.15 4pi
0.23 Core/4pi
0.56 4pi
0.38 Core/4pi
0.26- Core
1.14- Core
0.34 Core
0.16 Core
0.15 Core/4pi
0.32 Core
0.18 4pi

JK-17-1A-88 ~75 Sample lost in mail

JK-17-1-88  ~24 -do-
JK-17-2-88 ~51 -do-
JK-17-3-88  ~45 -do-
JK-17-4-88 ~40 -do-

~30 depth adjusted
JK-17-5A-88 ~30 Sample lost in mail

JK-17-58-88 ~65 -do-
JK-17-6A-88 ~20 -do-
JK-17-6B-88 ~20 -do-
JK-17-7-88 ~55 -do-
JK-17-8A-88 ~30 Sample lost in mail

-do- ~15 -do-
JK-17-88-88 ~15 -do-
JK-17-8C-88 ~20 -do-

-do- ~40 -do- NDE?
JK-18.1 23.79 Petrographic bench

--- depth adjusted

JK-18.2 22.42 Petrographic bench
JK-18-2C-89 ~55 4pi Lith; no USGS anl
--- ~26 depth adjusted
JK-18.3 48.66 Petrographic bench
JK-18.4 30.26 -do-
JK-18.5 28.62 -do-
JK-18.6 55.14 -do-
JK-18.7 33.60 -do-
a+JK-18.8 30.73 -do-
.- in qualifying thk
a+JK-18.8 30.73 Petrographic bench
.- 'dO"
aJK-18.9 11.16 -do-
JK-18.10 34.97 -do-
--- ~49
JK-18.11 21.39 -do-
JK-18.12 33.11 -do-
JK-18.13 14.57 -do-
JK-18.14 6.45 -do-
JK-18.15 15.64 -do-
JK-18-16 9.80 -do-
--- ~40
--- ~35 depth adjusted
JK-18.17 24.60 -do-

- -do-
JK-18-11A-89 ~55 no USGS analysis

JK-18.18 45.56 Petrographic split
JK-18.19 12.28 -do-
JK-18.20 51.63 -do-

--- ~35 4pi lithology

--- ~55 Dirty coal ?

--- ~65 cave? depth adjusted



Drill hole Subzone Description From (m) To (m) Thickness (m) Info source Sample number % ash Remarks

JK-19 D2 D.C. (loss) 133.05 133.32 0.27- 4pi --- ~49 depth adjusted
Dirty coal 133.32 133.40 0.08- Core --- ~49
USTR Coaly shale 165.65 165.85 0.20 Core JK-19-19.1 71.82
Coaly shale 165.85 166.56 0.7 Core JK-19-19.2 67.65
Dirty coal 166.56 166.70 0.14 Core JK-19-19.3 32.95
1 Dirty coal 179.47 179.59 0.12- Core/4pi --- ~40 depth adjusted
D.C. (loss) 179.59 179.72 0.13-I 4pi --- ~40 -do-
Coaly shale (loss) 179.72 180.44 0.72 4pi --- ~65 -do-
carb shale 180.44  180.97 0.53 Core --- ~75
S Coal 194.38 194.60 0.22- Core AK-19-19.4 18.34 Petrographic bench
Coal 194.60 194.76 0.16 | Core AK-19-19.5 16.76 -do-
Coal 194.76  195.03 0.27- Core AK-19-19.6 21.09 -do-
Claystone 195.03  195.33 0.30 Core
Coaly shale 195.33 195.44 0.1 Core
Dirty coal 195.46  195.47 0.03 Core
Claystone 195.47 195.83 0.36 Core
Coal 195.83  196.03 0.20- Core AK-19-19.7 10.10 Petrographic bench
Coal 196.03  196.70 0.67 | Core aJK-19-19.8 7.75 -do-
Coal 196.70 197.32 0.62 I Core aJK-19-19.9 5.12 -do-
Coal 197.32  197.54 0.22 Core BK-19-19.10  15.10 -do-
Coal 197.54 198.05 0.51 I Core aK-19-19.11 6.08 -do-
Coal 198.05 198.56 0.51 Core BJK-19-19.12 6.62 -do-
Coal 198.56 199.13 0.57-I Core AK-19-19.13  10.76 -do-
S Coal 202.35 202.60 0.25- Core JK-19-19.14  18.19 Petrographic bench
Dirty coal 202.60 202.80 0.20- Core JK-19-19.15 26.02 -do-
S Dirty coal 204.03 204.28 0.25- Core JK-19-19.16  42.60 Petrographic bench
Coal 204.28 204.66 0.38 I Core JK-19-19.17 11.52 -do-
Dirty coal 204.66 204.81 0.15-I Core JK-19-19.18 37.58 -do-
S Dirty coal 209.02 209.22 0.20- Core JK-19-19.19 32.71 Petrograhic bench
Coal 209.22 209.32 0.10 l Core JK-19-19.20 18.21 -do-
Coal 209.32  209.45 0.13 | Core JK-19-19.21 15.18 -do-
Coal 209.45  209.57 0.12 l Core JK-19-19.22 12.38 -do-
Dirty coal 209.57 209.62 0.05 Core JK-19-19.23  29.38 -do-
SSL Coaly shale 210.26 210.36 0.10 Core JK-19-19.24 54.63 Petrographic bench
Dirty coal 210.36 210.81 0.45- Core JK-19-19.25 31.79 -do-
Coal 210.81 212.08 1.27 | Core JK-19-19.26 7.00 -do-
Coal 212.08 212.27 0.19-I Core JK-19-19.27 8.52 -do-
SSL Dirty coal 215.17 215.24 0.07- Core --- ~45
D.C. (loss) 215.24 215.41 0.17-| 4pi --- ~45
SL Coaly shale 224.10 224.25 0.15 Core/4pi --- ~60 4pi description
JK-20 D1 Dirty coal 122.45 122.50 0.05- Core ---
Coal 122.50 122.95 0.45- l Core aJK-20-1 16.65
3 Dirty coal 199.45 199.80 0.35- Core AJK-20-2AP 49.77 Combined sample A+P
Coal 199.80 201.05 1.25 | Core #+JK-20-2BC <11.93 Combined sample B+C
Dirty coal 201.05 201.25 0.20 I Core/4pi +JK-20-2BC >11.93 -do-
Coal 201.25 202.40 1.15- l Core +JK-20-2BC <11.93 -do-
S Coal 204.32  204.82 0.50 Core aJK-20-3 12.35

25



Appendix 2.

Results of standard coal analysis

by Dickenson Laboratories (El Paso TX),
a contractor to the U. S. Geological Survey,
for 139 samples from the JK- series boreholes,
drilled by the Geological Survey of Pakistan in

the Jherruck area of the Sonda coal field.
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COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY

.
= Natiomati—cCcenter
N Qe MatflStop 956
T Restom, Virgimta—22092
DATE 1.2"1.5-88 LAB NO 880809 - 001
oRiLL HoLe JK-1-1-88 SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
W— S He4y9g
REMARKS.
EM. M&A free EM.
PROXIMATE ANALYSIS Eﬁ As receivea Cry basis basis ULTIMATE ANALYSIS ﬂ‘. As received Dry basis
% Moisture 34«03 35.63 Moisture
% ash 7-46 7.28 11.30 Carbon 43.46 42.40 65.88
% voue 3215 31.37 48.73 54.94 wyoogen 7.16  7.26  5.09
% Fixed Carbon 26.36  25.72 39.97 45.06 Nitrogen 0.89 0.87 1.34
Chionne 0.08 0.08 0.13
Suttur  3.13 3.06 4.75
gw 7806 7617 11833 13342 Ash  7.46 7.28 11.30
% Sulfur 313 3.06 4.75 5.35 Oxygentath 37.82 39.05 11.51
lbs SUL/MM BTU = 4,02 % Wt
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pynuc Sulfur 1.83 1.79 2.77 3.13 Phaos pentoxide, P,0
% Sulfate Sulfur 0.08 0.07 0.12 0.13 Sihca. S10,
% Organic Sulfur 1.22 1.20 1.86 2.09 Fernc oxide. Fe,0,
% Total Sutfur 3« 13 3.06 4.75 5.35 Alumina. Al O,
Titania. 110,
WATER SOLUBLE ALKALIES Lime. Ca0
% Na,0 = Magnesia. MgO
% K,0= Sutfur trioxide, SO,
Potassium oxide. K,0
Sodwm oxige. Na,O
FUSION TEMPERATURE OF ASH Reducing Oxichzing Undetermined
BASE/ACID RATIO
imual Deformaton 1930 °F °F
H s Cone Height Softening H=W} 1990 °F °F
m Hemispherical (H = % W) 2000 ¢f °F
Flud 2080 °f °F
AIR DRYING LOSS =32.37
HARDGROVE GRINDABILITY INDEX = *
FREE SWELLING {NDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
* Insufficient Sample
DICKINSON
LABORATORIES, INC. :
COAL & OIL SHALE ANALYSTS

DICKINSON LASONATORIES. INC.

2t

EL PASO, TEXAS 799130008  915/584-0406



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY

DICKINSON LABONATORIES. INC.

= Nationai——Center
a s MaiI—sStop 956
” - Restom,—Virginia—22092
OATE 12-15-88 LAB NO 880809 - 002
oRILL HOLe JK-1-2-88 SEAM- PROJECT.
PROPERTY DEPTH- THICKNESS:
W= UL YO
REMARKS.
E.M. M&A tree EM.
PROXIMATE ANALYSIS  basis As received Crv basis basis ULTIMATE ANALYSIS basis As received Dry basis
% Moisture 2 3 . 60 25 . 2 8 Moisture
% ash 40.57 39.68 53.10 Carpon 19.76 19.33 25.87
% volaue 20-31  19.87 26.59 56.69 Hydrogen 4.48 4.63 2.41
% Fixed Carbon 19«52 15.17 20.31 43.31 Nitrogen 0.38 0.37 0.49
Chiorme 0.05 0.05 0.06
Suttur 9.99 9.77 13.07
gu 3766 3683 4930 10511 ash 40.57 39.68 53.10
% Sulfur 299 9.77 13.07 27.87 Oxygen (it 24 .77 26.17 5.00
lbs SUL/MM BTU = 26.53 % Wt
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pyrtc Sulfur 9« 38 9.18 12.28 26.18 Phos pentoxide. P,0,
% Sulfate Sulfur 0+ 11 0.11  0.14 0.31 Silica. S0,
% Organic Sulfur 0.50 0.48 0.65 1.38 Fernc oxide, Fe,0,
% Totat Sutfur 2+ 99 9.77 13.07 27.87 Alurina, ALO,
Titansa, 710,
WATER SOLUBLE ALKALIES Lime. Ca0
% Na,0 = Magnesia. MgO
% K,0 = Suttur tnoxide, SO,
Potassium oxide, K,0
Sodium oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
iniial Deformation 2080 °fF °F
H 1s Cone Height Softenng H=wW) 2320 °F °F
"W s Cone Width Hemispherical IH= s W) 2490 °F °F
Flmg 2510 °F °F
AIR DRYING LOSS =23,15
HARDGROVE GRINDABILITY INDEX = *
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
* Insufficient Sample
DICKINSON
LABORATORIES, INC.
J—-— E Z , * COAL & OIL SHALE ANALYSTS
7 28 PO, BOX 12006 EL PASO, TEXAS 799130006 915584466



COAL-ANALYSIS REPORT

ro: UNITED STATES GEOLOGICAL SURVEY

Natiomali—<Center

v

—MatI Stop 956

— Restom,vVirgimia—22092

oate 12-15-88 A8 no 880809 - 003
oAiLL Hote JK-1-3-88 SEAM: PROJECT.
PROPERTY DEPTH: THICKNESS:
W= AdYb4s |
REMARKS
EM. M&A free EM.
PROXIMATE ANALYSIS basis As received Ory basis basis ULTIMATE ANALYSIS E_a_si_s As received Dry basis
% Morsture 27.79 29.52 Marsture
% asn 18.70 18.25 25.90 Carbon 38.01 37.10 52.64
% Volatile 29-20 28.50 40.43 54.56 Hydrogen 6.27 6.39 4.38
% Fixed Carbon 2431 23.73 33.67 45.44 Nitrogen 0.93 0.91 1.29
Chiorme 0.03 0.03 0.04
Sutur 4.98 4,86 6.90
gy 6969 6802 9652 13025 Ash 18.70 18.25 25.90
% Sufur 4.98 4.86 6.90 9.31 Oxvgen (aith 31.08 32.46 8.85
lbs SUL/MM BTU = 7.14 % Wt
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pynuc Sulfur 4.39 4.28 6.07 8.19 Phos pentoxide, P,0,
% Sulfate Sutur 0+ 05 0.05. 0.07 0.10 Sikca. S0,
% Organtc Sultur 0.54 0.53 0.76 1.02 Ferric oxide. Fe,0,
% Total Sultur 4.98 4.86 6.90 9.31 Alumina, Al,O,
Titaria. 1O,
WATER SOLUBLE ALKALIES Lime, Ca0
% Na,0 = Magnesia. MgO
% K,0= Sultur trioxide, SO,
Potassium oxide, K,0
Sodium oxide, Na,0
FUSION TEMPERATURE QF ASH Reducing Oxtdizing Undetermined
BASE/ACID RATIO
Iniial Deformation 2050 °F °F
H 1s Cone Height Softening H=W1 2090 °F °F
W s Cone Width Hemispherical (H=%W) 2220 °F of
Flud 2450 °F °F

AIR DRYING LOSS =26.46
HARDGROVE GRINDABILITY INDEX =  *
FREE SWELLING INDEX = Q.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

DICKINSON LABSONATORIES. INC.

29

LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO. BOX 12006  EL PASO, TEXAS 799130008  915/584-0496 E



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY

e Natiomal—Cemnter
ow 2L MIiI Stop 956
—— _Restom, Virginita 22092
pate  12-15-88 s no 880809 - 004
oAt Hote JK-1-4-88 EAM- PROJECT:
PROPERTY DEPTH: THICKNESS:
A=l HHE N
REMARKS.
EM. ME&A free E.M.
PROXIMATE ANALYSIS  basis As received Orv basis basis ULTIMATE ANALYSIS égs_is_ As received Dry basis
% Mosture 3083 32.34 Morsture
% Ash 11.32 11.07 16.37 Carbon 42.25 41.33 61.09
% Volaue 30.61 29,94 44.25 52.91 Hydrogen 0465 6.75 4.63
% Fixed Carbon 27 « 24 26.65 39.38 47.09 Nitrogen Q.73 0.72 1.06
Chionne 0.04 0.04 0.06
Sulfur 3.95 3.87 5.71
gw /508 7439 10995 13147 Ash 11.32 11.07 16.37
% Sulfur 395 3.87 5.71 6.83 Oxygentath 35.06 36.22 11.08
lbs SUL/MM BTU = 5.20 % Wt
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pynuc Sulfur 3.28 3.21 4.74 5.67 Phos pentoxide, P,0,
% Sulfate Suttur 004 0.04 0.06 0.08 Sihca. Si0,
% Organic Sulfur 0.63 0.62 0.91 1.08 Ferric oxide, Fe,0,
% Total Sultur 3+ 95 3.87 5.71 6.83 Alumina, Al,O,
Titarua. T10,
WATER SOLUBLE ALKALIES Lime. Ca0Q
% Na,0 = Magnesia. MgO
% K,0= Sultur tnoxide. SO,
Potassium oxide. K,0
Sodum oxide. Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Inial Deformation 1950 °F °F
H s Cone Height Softening tH=W1 1980 °F °F
"W s Cone Width Hemispherical H= %4 W) 1990 °F °F
Fliud 2170 °F °F
AIR DRYING LOSS =29.06
HARDGROVE GRINDABILITY INDEX = *
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
* Insufficient Sample
DICKINSON
LABORATORIES, INC.
L_7—_ E Z 4 ’ COAL & OIL SHALE ANALYSTS ‘
2 20 PO.BOX 12008 EL PASQ, TEXAS 799130006  915/584-0466 :

DICKINSON LASONATORIES,

INC.



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY

Natiomati—Cemnter

M3t Stop 956

Virginia

P44

TO:
NS
2y T
—RestorT,
DATE 12-15-88 LAB NO
oRitL Hote JK-1-6-88 SEAM:
PROPERTY DEPTH-
e HE S
REMARKS. ‘ le -

880809 - 005

PROJECT:

THICKNESS:

EM. M&A free
PROXIMATE ANALYSIS  basis As received Ory basis basis
% Mosture 30-49  32.74
% ash 13.04 12.62 18.76
% volawe 31-23 30.22 44.93 55.31
%FixedCarbon 25024 24042 36.31 44.69
gu 7363 7125 10593 13039
% sultur 2+ 06 1.99 2.96 3.65
lbs SUL/MM BTU = 2.79
SULFUR FORMS
% Pyntic Sultur 1+ 18 1.15 1.70 2.10
% Sulfate Sulfur 0.04 0~04‘ 0.06 0.08
% Qrganic Sulfur 0.84 0.80 1.20 1.47
% Total Sulfur 2« 06 1.99 2.96 3.65
WATER SOLUBLE ALKALIES
% Na,0 =
% K,0=
FUSION TEMPERATURE OF ASH Reducing Oxidizing
Imual Deformation 2090 °fF °F
H1s Cone Height Softening iH=wWi 2230 °F °F
W is Cone Width Hemisphercal (H= W1 2240 °F °F
Flud 2510 °F °F
AIR DRYING LOSS =29,30
HARDGROVE GRINDABILITY INDEX = *
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLCRINE =
APPARENT SPECIFIC GRAVITY =
* Insufficient Sample
(Ferrig Tl
31

DICKINSON LABONATORIES. INC.

ULTIMATE ANALYSIS

Moisture
Carbon
Hydrogen
Nitrogen
Chlonne
Suituc

Ash

Oxygen (aift)

MINERAL ANALYSIS

Phos pentoxide. P,0,
Silica. $i0,

Ferrnic oxide, Fe,0,
Alumina. Al,O,
Tiania, 10,

ume, Ca0

Magnesia. MgO
Sulfur tnoxige, SO,
Potassium oxide, K,0
Sodwum oxige, Na,0O

Undetermined
BASE/ACID RATIO

DICKIN
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO. BOX 12008 EL PASO, TEXAS 799130006 915/584-04068

EM.

basis As received Dry basis
41.56 40.22 59.80
6.59 6.74 4.58
0.88 0.86 1.27
0.03 0.03 0.04
2.06 1.99 2.96
13.04 12.62 18.76
35.84 37.54 12.59

% Wit.

(gnited Basis



COAL-ANALYSIS REPORT

T0:

UNITED STATES GEOLOGICAL SURVEY

Nationatr—Center

5 -y M3t —Stop 956
Restom,  Virginia—z22092
DATE 12-15-88 LAB NO 880809 - 006
oRiLL Hote JK-1-7-88 SEAM- PROJECT.
PROPERTY DEPTH- THICKNESS:
W -mde4d4 £
REMARKS.
E.M. M&A free EM.
PROXIMATE ANALYSIS Eﬁ As received Ory basis basis ULTIMATE ANALYS!S b_a& As received Dey basis
% Mosture 29-03  32.00 Morsture
% ash £3.99 13.40 19.71 Carbon 41.07 39.35 57.87
% Volane 30-18 28.92 42.53 52.96 Hydrogen 6.59 6.79 4.71
% Fixed Cabon 2680 25.68 37.76 47.04 Ntogen 0.82  0.79  1.16
Chionne  0.02 0.02 0.03
Sufur 5.83 5.58 8.21
gw 7498 7184 10565 13158 ash 13.99 13.40 19.71
% Sulfur D83 5.58 8.21 10.23 Oxygenaith 31.68 34,07 8.31
lbs SUL/MM BTU = 7.77 % Wi.
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pynuc Sutfur 4.69 4.50 6.61 8.23 Phos pentoxide, P,0,
% sutate suter  0-07  0.07  0.10 0.13 Silica. $10,
% Organic Sutfur 1.07 1.01 1.50 1.87 Fernc oxide. Fe,0,
% Total Sulfur 5.83 5.58 8.21 10.23 Alumina. Al,O,
Titania, 1O,
WATER SOLUBLE ALKALIES Lime. Ca0
% Na,0 = Magnesia. Mg0
% K,0= Sulfur tnoxide, SO,
Potassium oxide, K,0
Sodwm oxude. Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
intial Deformauon 2000 °F °F
H s Cone Height Softening H=W) 2020 °F °F
"W s Cone Width Hemispherical (IH=%W1 2070 °F °F
Fud 2220 °F °F
AIR DRYING LOSS =28.86
HARDGROVE GRINDABILITY INDEX = *
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
* Insufficient Sample
DICKINSON
LABORATORIES, INC.
(T . ol il COAL & OIL SHALE ANALYSTS
3 2. PQ. BOX 12006 EL PASO, TEXAS 799130006  915/584-9406

DICKINSON LABONATORIES. INC.



COAL-ANALYSIS REPORT

T0:

UNITED STATES GEOLOGICAL SURVEY

—Natiomat—Center

-y R
e Mail—Stop 956
Restom,—Virginia—22092
oare  12-15-88 s no 880809 - 007
DRILL HOLe JK-2-1-88 SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS: JJ = Uyl HS s

E.M. M&A free
PROXIMATE ANALYSIS  basis As received Ory basis basis
% Mosture 32+ 97 33.01
% ash 24 .44 24.42 36.46
% Volaue 23+31  23.30 34.78 54.74
% Fixed Carban 19 +28 19.27 28.76 45.26
su 4990 4987 7444 11715
% Sulfur 2+ 86 5.86 8.74 13.76
lbs SUL/MM BTU = 11.75
SULFUR FORMS
% Pyniuc Sulfur 3.97 3.97 5.92 9.32
% Sulfate Sulfur 0+ 32 0.32 0.47 0.74
% Organic Sulfur 1+ 57 1.57 2.35 3.70 -
% Totwal Sulfur 2+ 86 5.86 8.74 13.76
WATER SOLUBLE ALKALIES
% Na,0=
% K,0=
FUSION TEMPERATURE OF ASH Reducing Oxidizing
lniwal Deformation 2060 °F °F
H s Cone Height SofteningtH=wW) 2340 °F °F
W is Cone Width Hemispherical (H= W) 2480 °F of
Fld 2530 °F oF
AIR DRYING LOSS =26.41
HARDGROVE GRINDABILITY INDEX = *
FREE SWELLING INDEX 0.0

WATER SOLUBLE CHLORINE
APPARENT SPECIFIC GRAVITY

* Insufficient Sampie

DICKINSON LABONATORIES. INC.

33

ULTIMATE ANALYSIS

Moisture
Carbon
Hydrogen
Nitrogen
Chlorine
Sulfur

Ash

Oxygen (ditf)

MINERAL ANALYSIS

Phos pentoxide, P,0,
Silica, Si0,

Fernc oxide, Fe,0,
Alumina, Al,O,
Titaria, T1Q,

Lime. Ca0

Magnesia. MgO
Sulfur trioxide. SO,
Potassium oxide, K,;0
Sodium oxide. Na,0

Undetermined
BASE/ACID RATIO

EM.

basis As received Dry basis
27.70 27.68 41.33
5.84 5.85 3.21
0.77 0.77 1.14
0.11 0.11 0.16
5.86 5.86 8.74
24.44 24.42 36.46
35.28 35.31 8.96

% Wt

Ignited Basis

KINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO BOX 12006 EL PASQ, TEXAS 789130006  915/584-0408



COAL-ANALYSIS REPORT

ro: UNITED STATES GEOLOGICAL SURVEY
Natiomai—Center
CE s MatI Stop 956
—Restom,;,Virgimia—z22092
DATE 12-15-88 LAB. NO- 880809 - 008
OAILL HoLe. IK-2-2-88 SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS: W~ B bHSL
EM. M&A free E.M.
PROXIMATE ANALYSIS basis As received Dry basis basis ULTIMATE ANALYSIS basis As received Dry basis
% Moisture 32.87 34.40 Moisture
% Ash 2.51 9.30 14.17 Carbon 43.36 42.37 64.59
% Volaule 2298 29.29 44.65 52.03 Hydiogen ©+67 6.78 4.46
% Fixed Carbon 2764 27.01 41.18 47.97 Nitrogen 0.53 0.52 0.79
Chiorme 0.03 0.03 0.05
Sufr 1.78 1.73 2.64
gu 7560 7388 11262 13122 ash 9.51 9.30 14.17
% Sulfur 1.78 1.73 2.64 3.08 Oxvgentath 38.12 39.27 13.30
lbs SUL/MM BTU = 2.34 % Wi,
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pyriuc Sulfur 0.99 0.97 1.47 1.72 Phos pentoxide, P,04
% Sulfate Sulfur 008 0.08 0.12 0.14 Silica, SI0,
% Organic Sulfur 0.71 0.68 1.05 1.22 Fernc oxide. Fe,0,
% Total Sulfur 178 1.73 2.64 3.08 Alumna. Al,O,
Titamia, 710,
WATER SOLUBLE ALKALIES Lime. Ca0
% Na,0 = Magnesia. MgO
% K,0= Sulfur tnoxide. SO,
Potassium oxide. K,0
Sodium oxide. Na,0O
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Intial Deformaton 1980 °f °F
H 1s Cone Height Softening (H=w) 2080 °F °F
"W 1s Cone Width Hemispherical (H=%W) 2160 °F °F
Flud 2340 °F °F
AIR DRYING LOSS =23.91
HARDGROVE GRINDABILITY INDEX = 72 @ 13.78 % Moisture
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
DICKINSON
LABORATORIES, INC. :
COAL & OIL SHALE ANALYSTS :

((Terrnsg Kol

DICKINSON LABONATORIES. INC.
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COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY

TO:
S Natiomat—Center
C MIflI—stop 956
—— Restom,Virginita—22092
DATE 12-15-88 LAB. NO 880809 - 009
ORILL HOLe JK—-2-3-88 SEAM: PROJECT.
PROPERTY DEPTH: THICKNESS:
REMARKS: W= AU busSh
E.M. M&A free E.M.
PROXIMATE ANALYSIS  basis As received Ory basis basis ULTIMATE ANALYSIS basis As received Dey basis
% Moisture 3 1 . 89 3 1 . 65 Moisture
% Ash 1079 10.83 15.84 Carbon 43 .47 43.62 63.82
% Volatle 30-57 30.68 44.89 53-34 Hydrogen 6-56 6.55 4.40
% Fixed Carbon 26.75 26.84 39.27 46.66 Nitrogen 0.88 0.88 1.29
Chiorine 0- 04 Oc 04 0.06
Sulfur 2.87 2.88 4.21
8tu 7626 7653 11197 13304 ash 10.79 10.83 15.84
% Sulfur 2.87 2.88 4.21 5.00 Oxygen (aith 35.39 35.20 10.38
lbs SUL/MM BTU = 3.76 % Wt
MINERAL ANALYSIS ignited Basis
SULFUR FORMS _—
% Pynuc Sulfur 1.93 1.94 2.83 3.36 Phos pentoxide, P,0,
% Sulfate Sulfur 0+ 12 0.12, 0.18 0.21 Sihca, SI0,
% Organlc Sulfur 0 - 8 2 O . 8 2 1 . 2 o l . 43 ’ Ferric oxide, Feloi
% Total Sulfur 2.87 2.88 4.21 5.00 Alumina, Al,O,
Tuania. 110,
WATER SOLUBLE ALKALIES Lime. Ca0
% Na,0 = Magnesia. MgQ
% K,0= Sultur troxige, SO,
Potassium oxide, K,0
Sodium oxide, Na,0Q
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Imtial Deformation 1980 °F °F
H is Cone Height Softening H=w) 2000 °F °F
W is Cone Width Hemispherical (H=%wW) 2100 °F °F
Flud 2220 °F °F
AIR DRYING LOSS =22.89
HARDGROVE GRINDABILITY INDEX = 67 @ 11.36 % Moisture
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
DICKINSON
LABORATORIES, INC. ‘
J_— E Z , . COAL & OIL SHALE ANALYSTS '
il 35 PO.BOX 12008 EL PASO, TEXAS 790130008 9155840408

DICKINSON LABONATORIES. INC.



COAL-ANALYSIS REPORT

T0:

UNITED STATES GEOLOGICAL SURVEY

NatTonmai—Center

CH s

MaiIStop 956

——Restom,Virgimnia

24UJ4

DATE 12-15-88

ORiLL Hotg JK=2-4-88

LAB NO

880809

- 010

SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS., W~ X4 bHSR
E.M. M&A free EM.
PROXIMATE ANALYSIS basis As received Dry basis basis ULTIMATE ANALYSIS basis As received Dry basis
% Morsture 25.02 24.44 Morsture
% ash 41.19 41.51 54.93 Carbon 21.35 21.52 28.48
% Volaue 21.62 21,79 28.84 63.99 Hydrogen 4.+97 4.92 2.89
% Fixed Carbon 12.17 12.26 16.23 36.01 Nitrogen 0.87 0.88 1.16
Chiorme 0.03 0.03 0.04
Sulfur 2.20 2.21 2.93
Bw 3685 3713 4915 10905 Aash 41.19 41.51 54.93
% Sulfur 2420 2.21 2.93 6.50 Oxygeniaith 29.39 28.93 9.57
lbs SUL/MM BTU = 5.95 % Wi
MINERAL ANALYSIS ignited Basis
SULFUR FORMS
% Pynuc Sulfur 1.58 1.60 2.11 4.69 Phos. pentoxide, P,0,
% Sulfate Sulfur 0.09 0.09 . 0.11 0.25 Siica. Si0,
% Organic Sulfur 0.53 0.52 0.71 1.56 Ferric oxide. Fe,0,
% Totat Sultur 2.20 2.21 2.93 6.50 Atumina, A1LO,
Titanta. 7.0,
WATER SOLUBLE ALKALIES Lime, CaO
% Na,0= Magnesia. Mg0
% K,0= Sutfur troxide. SO,
Potassium oxide, K,0
Sodwm oxide. Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
inuiai Deformation >2700 °F oF
H s Cone Height Softening iH=wi >2700 °F °F
"W is Cone Width Hemispherical (H= % W) >2700 °F °F
Flud >2700 °F °F

AIR DRYING LOSS =21.79
HARDGROVE GRINDABILITY INDEX = %
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

(Terrnig Rl

DICKINSON LABONATORIES. INC.
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DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS
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COAL-ANALYSIS REPORT

10: UNITED STATES GEOLOGICAL SURVEY

Natiomar—Center
—_ m
A L T Reston, Virgimia 22092
pate 11-7-88 LAB N0 880618 - 003
oRitL Hote JK-3-1-B SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS. L' — S M HbY
EM. M&A free EM.
PROXIMATE ANALYSIS  basis As received  Cry basis basis ULTIMATE ANALYSIS basis As recoived  Dry basis
% Mousture2 9.61 30.28 Moisture
% Ash2D .42 25.18 36.12 Corbond8 .69 28.42 40.76
% volate@ 477 24.53 35.19 55.08 Hydrogen 5.39 5.45 2.95
% Fixed Carbon2 0420 20.01 28.69 44.92 Nitrogen 0.61 0.61 0.87
Chionne 0.08 0.07 0.11
Sutfur 5.92 5.86 8.41
g 5159 S110 7329 11473 Asi25.42 25.18 36.12
% Sulfur D92 5.86 8.41 13.16 Oxygen 133 .89 34.41 10.78
1lbs SUL/MM BTU = 11.47 % Wt.
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pynuc Sulfur 4422 4.18 6.00 9.39 Phos. pentoxide. P,04
% Sulfate Suttur 0+ 54 0.53 0.76 1.19 Sikca. S10,
% Organic Sultur l.16 1.15 1.65 2.58 Fernc oxide, Fe,0,
% Total Sulfur D+ 92 5.86 8.41 13.16 Alumina, ALO,
Titaria. 110,
WATER SOLUBLE ALKALIES Lime, CaQ
% Na,0 = Magnesia. MgO
% K,0= Sutfur tnoxide, SO,
Potassium oxide. K,0
Sodium oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Imtat Deformanon 2000  °F °F
H1s Cone Height Softening (H=W) 2280 °F oF
"W s Cone Width Hemispherical (H= W) 2430 °F °F
Flud 2470 °F °F
AIR DRYING LOSS =16.98
HARDGROVE GRINDABILITY INDEX =
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY = 1,46
* Insufficient Sample
DICKINSON
LABORATORIES, INC.
L7” E’ ee ) COAL & OIL SHALE ANALYSTS
; "5 :}_ PO. BOX 12006 EL PASQ, TEXAS 799130006  915/584-0408

DICKINSON LABONATORIES. INC.



COAL-ANALYSIS REPORT

ro. UNITED STATES GEOLOGICAL SURVEY

e e National Cemnter
- - MailI—stop 956
T _Restom, Virgimta——2209<
oate 11-7-88 a8 No© 880618 - 001
oRILL HoLe JK-3-1 SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS: 1’ = 54 bl 59
M. M&A free EM.
PROXIMATE ANALYSIS  basis As received  Ory bass basis ULTIMATE ANALYSIS basis As received  Dry basis
a4 Monsture3 1 . 3 8 3 2 . 51 Maisture
%asnl7.26 16.98 25.16 cabon37 .34  36.73 54.42
% volaue34.54 33.97 50.34 67.26 Hydrogen 6.42 6.50 4.24
% Fixed Carbon16-82 16.54 24.50 32.74 Nwogen 0.77  0.76  1.13
Chionne 0 .04 0.04 0.06
Sulfur 1.48 1.46 2.16
g 6601 6492 9620 12853 Asnl7 .26 16.98 25.16
% Sulfur 1.48 1.46 2.16 2.88 Oxygen (a3 6 . 69 37.53 12.83
lbs SUL/MM BTU = 2.25 % w;
MINERAL ANALYSIS ignited Basis
SULFUR FORMS
% Pyntic Sulfur 0. 97 0. 95 1.4 1 1.88 Phos pentoxide, P,04
% Sulfate Sulfur 0 . 08 O . 07 0 . ll 0 . 15 Silica, S|O,
% Organic Sulfur 0.43 0.44 0.64 0.85 Ferric oxide, Fe,0,
% Total Sulfur 1.48 1.46 2.16 2.88 Alumina. Al,Q,
Tiamia T\0,
WATER SOLUBLE ALKALIES Lime, Ca0
% Na,0= Magnesia. MgO
% K,0= Sulfur tnoxide. SO,
Potassium axide. K,0
Sodwum oxide. Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermened
BASE/ACID RATIO
Imual Deformanon 2180 °F °F
H 1s Cone Height Sottening tH=W) 2380 °F °F
"W is Cone Width Hemisphercal (H= W1 2510 °F °F
Flud 2560 °F °F
AIR DRYING LOSS =17 .22
HARDGROVE GRINDABILITY INDEX = *
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY = 1.32

* Insufficient Sample

DICKINSON LASONATORIES. INC.

38

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO.BOX 12008  EL PASO, TEXAS 799130006  915/584-0498 i



COAL-ANALYSIS REPORT

10 UNITED STATES GEOLOGICAL SURVEY
—Nationmal—cemnter
Maifl—sStop 956

f o T Restomn, Virginmta—22092

pate 11-7-88 g no 880618 - 002
oRiLL HOLE JK=3-1-A SEAM: PROJECT.
PROPERTY DEPTH: THICKNESS:

REMARKS. W~ S HLHGLO

E.M. ME&A f{ree EM.
PROXIMATE ANALYSIS basis As received Dry basis basis ULTIMATE ANALYSIS basis As received Dry basis
% Mosture22 + 05 21.84 Moisture
%Ash44‘62 44.74 57.24 Carbon15o65 15069 20-07
% volanel8-40 18.45 23.60 55.19 Hydrogen 3«96 3.95 1.92
% Fixed Caibonl4+93 14.97 19.16 44.81 Nirogen 0.28 0.28 0.36

chionne 0.04 0.04 0.05
Sulful0.81 10.84 13.87

puw 2571 2979 3811 8913 Astdd .62 44.74 57.24
% sufurl0-81  10.84 13.87 32.43 Oxygen(aitfi24 .64 24.46 6.49
lbs SUL/MM BTU = 36.39 % Wt.

MINERAL ANALYSIS ignited Basis
SULFUR FORMS

% Pyntic Sulfur 9.98 10.00 12.80 29.93 Phos pentoxide. P,0,

% Sulfate Sulfur 0.71 0.71 0.91 2.13 Siica. Si0,

% Organic Sultur 0.12 0.13 0.16 0.37 Ferric oxide, Fe,0,

% Total Suul @81  10.84 13.87 32.43 Alumina, Al,O,
Titania. TIO,

WATER SOLUBLE ALKALIES Lime. Ca0
% Na3,0= Magnesia. MgO

% K,0= Sultur trioxide, SO,

Potassium oxide. K,0

Sodium oxide, Na,0

FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO

Inwal Deformation 2020  °F °F
H 1s Cone Height SoftenngiH=W) 2470 °f °F
W 1s Cone Width Hemisphencal (H= %W} 2510 °F °F
Flmd 2570 °F °F
AIR DRYING LOSS = 9.89
HARDGROVE GRINDABILITY INDEX =  #
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY = 1.78
* Insufficient Sample
DICKINSON
LABORATORIES, INC.
J— E ge ) COAL & OIL SHALE ANALYSTS
7 Bq PO. BOX 12006 EL PASO, TEXAS 799130006 915/584-0408

DICKINSON LASORATORIES. INC.



COAL-ANALYSIS REPORT

:0:UNITED STATES GEOLOGICAL SURVEY

Natiomat—Center

DICKINSON LABORATORIES. INC.

4o

. P i 36
\ ﬁ 51\ 6/ [ I C '! R 20
. T Restom, Virgimnia 22092
pare 6-21-88 a8 no 880303 - 001
ORILL HOLE JK=3-2 SEAM: PROJECT.
PROPERTY DEPTH: THICKNESS:
REMARKS. ' — lH (D H(ag\
M. M&A free EM.
PROXIMATE ANALYSIS  basis As received Ory basis basis ULTIMATE ANALYSIS basis As received Dry basis
% Moisture 18 . 40 20 . 27 Moisture
% asn 55.72 54.44 68.29 cobon 16.26  15.88 19.92
% vouule 17-34 16.94 21.25 67.00 Hyarogen 3+82  3.99  2.16
% Fixea Cabon 8-54  8.35 10.46 33.00 Nirogen 0-38  0.37  0.47
Chionne 0-03 0003 00 04
Sulfur 0.72 0.71 0.89
g 2573 2514 3153 9942 Aash55.72 54.44 68.29
% Sulfur 072 0.71 0.89 2.80 Oxygen laith 23 « 07 24.58 8.23
lbs SUL/MM BTU =  2.82 % Wt
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pynuc Sulfur 0+ 48 0.47 0.59 1.87 Phos pentoxide, P,0,
% Sulfate Sulfur 0+ 03 0.03 0.04 0.13 Siica, $10,
% Organic Sulfur 0.21 0.21 " 0.26 0.80 Fernc oxide, Fe,0,
% Total Suifur O . 72 0 . 71 O . 89 2 . 80 Alumuna, Al,0,
Titania. 11O,
WATER SOLUBLE ALKALIES Lime, Ca0
% Na,0 = Magnesia. MgO
% K,0= Sulfur tnoxide. SO,
Potassium oxide, K,0
Sodwum oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
imual Deformaton 2550 °f °F
H 1s Cone Height Softening (H=Wi 2690 °F oF
W s Cone Width Hemispherical IH= W) >2700 °F °F
Fiug >2700 °F °F
AIR DRYING LOSS =18.59
HARDGROVE GRINDABILITY INDEX = 58 @ 2.06 % Moisture
FREE SWELLING INDEX = 0.0 ; Y
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
DICKINSON
LABORATORIES, INC.
L_7-_ E 7. : COAL & OIL SHALE ANALYSTS
; PO. BOX 12008 EL PASO, TEXAS 799130006  915/584-0466



COAL-ANALYSIS REPORT

-o.UNITED STATES GEOLOGICAL SURVEY

—Natiomal—<Cernter
m
e 1S —Restom, Virgimta 22092
oATE ©6-21-88 LAB NO 880303 - 002
DRILL HOote JK=3-3 SEAM: PROJECT.
PROPERTY DEPTH - THICKNESS:
REMARKS. Ui— = 0 How L >
M. M&A free EM.
PROXIMATE ANALYSIS basis As received Cry basis basis ULTIMATE ANALYSIS basis As received Dey basis
% Moisture 30.27 33.59 Morsture
% Ash 0.79 6.46 9.73 Carbon 48.12 45.83 69.00
% Volane ©+70 6.38 9.61 10.65 Hydrogen 6.+74 6.96 4.81
% Fixed Carbon 26+.24 53.57 80.66 89.35 Nitrtogen Q.97 0.93 1.40
Chlorine 0.05 0.05 0.07
Sulfur 0+ 39 0.37 0.56
gw 8339 7942 11959 13249 Ash 6.79 6.46 9.73
% Sulfur 039 0.37 0.56 0.62 Oxvgeniaith 36.94 39.40 14.43
lbs SUL/MM BTU = 0.47 % W.
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pynuc Sulfur 0.+ 09 0.08 0.12 0.14 Phos pentoxide, P,0,
% Sulfate Sufur 0+ 02 0.02 0.03 0.04 Siica. $10,
% Organic Sulfur 0.28 0.27 0.41 0.44 Fernc oxide. fFe,0,
% Total Suifur 0. 39 0.37 0.56 0.62 Alumina, ALQ,
Tinama. 1O,
WATER SOLUBLE ALKALIES Lime, Ca0
% Na,0 = Magnesia. MgO
% K,0= Sulfur trioxide, SO,
Potassium oxide, K,0
Sodium oxide. Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Inmal Deformaton 2010 °F °F
H i1s Cone Height Softening H=wWi1 2020 °F °F
Wis Cone Width Hemispherical (H= % W) 2040 °F °F
Flug 2110 °F °F
AIR DRYING LOSS =24.65
HARDGROVE GRINDABILITY INDEX 60 @ 11.86 % Moisture
FREE SWELLING INDEX 0.0

WATER SOLUBLE CHLORINE
APPARENT SPECIFIC GRAVITY

DICKINSON LABONATORIES. INC.

Y

PO. BOX 12008

OICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

EL PASO, TEXAS 789130006  S15/584-0486



COAL-ANALYSIS REPORT

-0:UNITED STATES GEOLOGICAL SURVEY
National Tenter

L osnET Mail Stop 956

- T _Resvton, vVirginia 22092
DATE 6-21-88 (AB N0 880303 - 003
ORILL HOLE JK=3-4 SEAM: PROJECT.
PROPERTY DEPTH: THICKNESS:

Remarks. = kb4 o

EM. M&A free EM.
PROXIMATE ANALYSIS  basis As receivea Crv basis basis ULTIMATE ANALYSIS basis As received Dey besis
% Moisture 30 . 04 28.81 Moisture
% Ash 12.95 13.18 18.51 Cabon 42.35 43.09 60.53
% voltanie 30.54 31.08 43.66 53.57 Hydrogen 6.61 6.53 4.64
% Fixed Carbon 26.47 26.93 37.83 46.43 Nitrogen 0.85 0.87 1.22
Chionne 0.03 0.03 0.04
Sutfur 1.87 1.90 2.67
suw 73500 7632 10721 13157 Ash12.95 13.18 18.51
% Sutfur 1.87 1.90 2.67 3.28 Oxygen (aith 35 .34 34.40 12.39
lbs SUL/MM BTU = 2.49 % Wt
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pyntic Sulfur 1 .48 1.51 2.12 2.60 Phos pentoxide. P,0,
% Sulfate Suifur 0.03 0.03 0.04 0.05 Siica. Si0,
% Organic Sulfur 0.36 0.36 0.51 0.63 Fernc oxide. Fe,0,
% Total Sulfur 1.87 1.90 2.67 3.28 Alumina, Al,0,
Tiama. 70,
WATER SOLUBLE ALKALIES Lime CaO
% Na,0 = Magnesia, MgO
% K,0 = Sulfur tnoxide. SO,
Potassium oxiae, K,0
Sodium oxide. Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Imtial Deformation 2180 °F °F
H is Cone Height Softening (H=W! 2290 °F °F
"W 1s Cone Width Hemispherical (H= W) 2310 °F °F
Flud 2500 °F of
AIR DRYING LOSS =22 .34
HARDGROVE GRINDABILITY INDEX = 55 @ 8.33 % Moisture
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
DICKINSON
LABORATORIES, INC.
L7—’ E, ee ’ COAL & OIL SHALE ANALYSTS
) (o I PO. BOX 1200  EL PASO, TEXAS 799130006  915/584408

DICKINSON LABORATORIES. INC.



COAL-ANALYSIS REPORT

-~-UNITED STATES GEOLOGICAL SURVEY

National Teanter

Mail Stop 956

Reston, virdglnla <«eU92
sare 6-21-88 Lag no 880303 - 004
pRiLL HOLe JK-3-6 “EAM PROJECT
PROPERTY 'EPTH THICKNESS
REMARKS
EM. M&A tree E.M
PROXIMATE ANALYSIS basis A rocerveq " DA baus ULTIMATE ANALYSIS M As received Dry basis
"% Moisture 25.60 26.35 Moisture
o ash 29.76  29.46 40.00 Carbon29.33 29.03 39.42
% volanle 25.15  24.90 33.80 56.34 Hydrogen 5.56 5.61 3.62
% Fixed Carbon 19.49  19.29 26.20 43.66 Nirogen 0.59 0.58 0.79
Chionne 0.04 0.04 0.05
Sufur 4 .01 3.97 5.39
gw 9287 5233 7106 11844 Ashn29.76 29.46 40.00
% Sultur 4.01 3.97 5.39 8.98 Oxygenwanth30.71 31.31 10.73
lbs SUL/MM BTU = 7.59 % Wit
MINERAL ANALYSIS ignited Basis
SULFUR FORMS
% Pyriuc Sulfur 3.10 3.07 4.17 6.95 Phos pentoxide, P,0,
% Sulfate Sulfur 020 0.20 . 0.27 0.45 Sikca. S0,
% Organic Sultur 0.71 0.70 0.95 1.58 Fernc oxide. Fe,0,
% Total Sultur 4 .01 3.97 5.39 8.98 Alumina, Al,O,
Tama TO,
WATER SOLUBLE ALKALIES Lime. Ca0
% Na,0 = Magnesia MO
% K,0 = Suitur tnoxide. SO,
Potassium oxide. K,Q
Sodium oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermineg
BASE/ACID RATIO
imtial Deformaton 2400 °F °F
H 15 Cone Height Softenng H=W) 2620 f °F
W is Cone Width Hemisonencal H= W) 2640 °F of
Flud >2700 °F °F
AIR DRYING LOSS =24 .14
HARDGROVE GRINDABILITY INDEX =[nsufficient Sample
FREE SWELLING INDEX = (.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
DICKINSON
B LABORATORIES, INC.
} COAL & OIL SHALE ANALYSTS

DICKINSON LABORATORIES. INC.

K3

PO. BOX 12006 EL PASO, TEXAS 799130006 915/584-9496



COAL-ANALYSIS REPORT

-~.UNITED STATES GEOLOGICAL SURVEY

National Cemnter

Mail Stop 956

Reston, virginmia 22092
pare 6-21-88 A no 880303 - 005
pRiLL Hote JK=-4-1 SEAM PROJECT
PROPERTY UEPTH THICKNESS
REMARKS
E.M. M&A free E.M
PROXIMATE ANALYSIS basis Aq receivea ity basis basis ULTIMATE ANALYSIS basis As received Dry basis
% Moisture 33.69 34.96 Maoisture
wasn21.34 20.93 32.18 cabon30.06  29.48 45.33
% Volanie 24 -47 24.00 36.90 54.41 Hvdrogen ©6.31 6.40 3.82
% Fuxed Carbon 20-50  20.11 30.92 45.59 Ntogen 0.65  0.63  0.98
Chionne 0.06 0.06 0.09
Suifur 5.08 4.99 7.67
gw 95517 5411 8319 12267 Ash21.34 20.93 32.18
% Sullur 2.08 4.99 7.67 11.30 Oxvgenantn 36 .50 37.51 9.93
2
lbs suL/MM BTU = 9.22 % Wit
MINERAL ANALYSIS ignited Basis
SULFUR FORMS
% Pyntic Sulfur 3.91 3.83 5.89 8.69 Phos pentoxide. P,0,
% Sulfate Sulfur 0.12 0.11 0.18 0.26 Sthea. S0,
% Organic Sulfur 1.05 1.05 1.60 2.35 Fernc oxide, Fe,0,
% Total Sutfur 5.08 4.99 7.67 11.30 Alumina AlLO,
Tiania Ti0,
WATER SOLUBLE ALKALIES Lime, Ca0
% Na,0 = Magnesia MgO
% K,0 = Sulfur tnoxige. SO,
Potassium oxide K,0
Sodium oxige. Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Inmal Detormaton 2030 °F °F
H 15 Cone Height SolteninqH=wi 2150 °F oF
m Hemispherical (H = 4 W) 2160 °F °F
Flud 2490 °F °F
AIR DRYING LOSS =32.52
1ARDGROVE GRINDABILITY INOEX = [nsufficient Sample
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

DICKINSON LABORATORIES. INC.

el

PO. BOX 12006 EL PASO, TEXAS 799130006  915/584-9496



COAL-ANALYSIS REPORT

10:UNITED STATES GEOLOGICAL SURVEY

National—center—
MailStop 956
N
L& A& T _Restom, virgimnta 22092
oate 6-21-88 A8 No 880303 - 006
oAILL Hote JK=-4-2 SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS. \A0 — 1L Hes
M. M&A free EM.
PROXIMATE ANALYSIS basis As received Crv basys basis ULTIMATE ANALYSIS Eiis As received Dry basis
% Moisture 32.85 35.50 Moisture
% Aash 9.46 9.09 14.09 carbon43.07 41.37 64.14
% Volatile 29.39 28.23 43.76 50.94 Hydrogen 6.87 7.04 4.76
% Fixed Carbon 28 « 30 27.18 42.15 49.06 Niurogen 0.91 0.87 1.35
Chionne 0.04 0.03 0.05
Sulfur 0.83 0.80 1.24
pu /668 7365 11419 13293 Ash 9.46 9.09 14.09
% Sutfur 0.83 0.80 1.24 1.45 Oxvgen(d|m38.82 40.80 14.37
lbs SUL/MM BTU = 1.09 % Wi.
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pyntic Sulfur 0. 58 0.56 0.86 1.01 Phos pentoxide. P,0,
% Sulfate Sulfur 0« 04 0.04 0.06 0.08 Silica, $10,
% Organic Sulfur 0.21 0.20 0.32 0.36 Fernc oxide. Fe,Q,
% Total Sulfur 0.83 0.80 1.24 1.45 Alumina, Al,Q,
Titania. 7.0,
WATER SOLUBLE ALKALIES Lime. CaQ
% Na,Q = Magnesia. MgO
% K,0 = Sultur tnoxide. SO,
Potassium oxide. K,0
Sodium oxide. Na,0
FUSION TEMPERATURE OF ASH Reducing Oxigizing Undetermined
BASE/ACID RATIO
Imital Deformation 1970 °F °F
H 1s Cone Height Softening iH=wW) 2120 °F °F
W is Cone Width Hemispherical (H= 4 W1 2160 °F °F
Flud 2240 °F °F
AIR DRYING LOSS =30,29
HARDGROVE GRINDABILITY INDEX = 57 @ 7.48 % Moisture
FREE SWELLING INDEX = 0.0

WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =

DICKINBON LASONATORIES. INC.

4s

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO. BOX 12006 EL PASO, TEXAS 799130008 9155849408



COAL-ANALYSIS REPORT

10:UNITED STATES GEOLOGICAL SURVEY

National Center

Mail Stop 956

(T

Tl

DICKINSON LABSORATORIES. INC.

46

-SG5 T Reston, Virginia 22092
paTe 6-21-88 B Nno 880303 - 007
ORILL HOLE JK=4-3 SEAM: PROJECT:
PROPERTY DEPTH- THICKNESS:
REMARKS. WL - S 4bU bl
E.M. M&A free EM.
PROXIMATE ANALYSIS  basis As received Cry basis basis ULTIMATE ANALYSIS basis As received Dry basis
% Mosture 32« 51 35.17 Morsture
% Ash 5.08 4.88 7.53 Carbon47.55 45.68 70.46
% volawe 30.60 29.39 45.34 49.03 Hydrogen 6.88 7.05 4.81
% Fixed Carbon 31 .81 30.56 47.13 50.97 Nitrogen 0.97 0.93 1.44
Chionne 0.05 0.05 0.08
Sultur 1.03 0.99 1.53
guw 8257 7932 12235 13232 ash 5,08 4.88 7.53
% Sutfur 1.03 0.99 1.53 1.65 Oxvgenaf38.44 40.42 14.15
lbs SUL/MM BTU = 1.25 % Wt.
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pyntic Sulfur 0.59 0.57 0.87 0.95 Phos. pentoxide. P,0,
% Sulfate Sulfur  0.03 0.03 ‘ 0.04 0.05 Silica, S10,
% Organic Sulfur 0.41 0.39 0.62 Q. 65 Fernc oxide, Fe,0,
% Total Sultur 1.03 0.99 1.53 1.65 Alumina. AlLO,
Titarua. TIO,
WATER SOLUBLE ALKALIES Lme. Ca0
% Na,0 = Magnesia. MgO
% K,0= Sulfur tnoxige, SO,
Potassium oxide, K,0
Sodwum oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
inial Deformaton 1900 °F °F
H 1s Cone Height Softening (H=W) 2060 °F °F
"W s Cone Width Hemispherical (H= W) 2070 °F °F
Flud 2090 °F °F
AIR DRYING LOSS =28 .28
HARDGROVE GRINDASBILITY INDEX = 64 @ 9.61 % Moisture
FREE SWELLING iNDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO. BOX 12008  EL PASO, TEXAS 709130006  915/584.0408



COAL-ANALYSIS REPORT

-~ UNITED STATES GEOLOGICAL SURVEY
NationalCenter
Mail Stop 956
Reston, virginmta 22092

pate 6-21-88 a8 no 880303 - 008
pAiLL Hote JK-4-4 CEAM PROJECT
PROPERTY LEPTH THICKNESS
REMARKS
EM. M&A tree E.M
PROXIMATE ANALYSIS  basis A« raravaa . Casns bas ULTIMATE ANALYSIS basis As received Dry basis
% Morsture 29.2 4 31.82 Morsture
wAsh17.22 16.59 24.33 Carbon 36.69 35.35 51.85
% volanle 2815  27.12 39.78 52.57 Hydrogen 6.15 6.33 4.06
% Fixed Carbon 29-39  24.47 35.89 47.43 Nirogen 0.74 0.71 1.04
Chionne 0.03 0.03 0.04
Sutur 7 .45 7.18 10.53
B 6866 6616 9704 12824 Ashl17.22 16.59 24.33
% Sultur 7 +45 7.18 10.53 13.92 Oxygentaith 31 .72 33.81 8.15
lbs SUL/MM BTU = 10.85 % Wt
MINERAL ANALYSIS Igrited Basis
SULFUR FORMS
% Pyntic Sulfur 6.57 6.33 9.28 12.27 Phos pentoxide, P,0,
% Sulfate Sulfur 0.07 0.07  0.10 0.14 Silica, $i0,
% Organic Sultur 0+ 81 0.78 1.15 1.51 Fernc oxide. Fe,0,
% Total Sulfur 7 « 45 7.18 10.53 13.92 Alumina ALO,
Taania T.O,
WATER SOLUBLE ALKALIES Lime, Ca0
% Na,0 = Magnesia. MqO
% K,0 = Sulfur tnoxide. SO,
Potassium oxide, K,0
Sodium oxide. Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Inal Deformanon 1970 F °F
H s Cone Height Softening (H=wWwi 1990 °F °F
W s Cone Width Hemuphearal (H= W) 2020 °F °F
Flud 2210 °F °F
AIR DRYING LCSS =29 59
“4ARDGROVE GRINDABILITY INDEX = 78 @ 3.17 % Moisture
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
DICKINSON
LABORATORIES, INC. 5

o S

OICKINSON LABORATORIES. INC. L* i

COAL & OIL SHALE ANALYSTS
PO. BOX 12006 EL PASO, TEXAS 799130006  915/584-9496



COAL-ANALYSIS REPORT

10:UNITED STATES GEOLOGICAL SURVEY

National Center

s g Mail STop 956
2 ————Reston, Virginia 22092
DATE 6-21-88 LAB NO 880303 - 009
ORILL HOLE JK=5-1 SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS. 5 %b\lo‘-& {D hl
.M. M&A free E.M.
PROXIMATE ANALYSIS basis As received Urv basis basis ULTIMATE ANALYSIS basis As received Dry basis
% Moisture 23 .69 25,98 Moisture
% Ash 36.56 35.46 47 .91 Carbon 24 .38 23.65 31.95
% Volanle 22.13 21.46 28.99 55.66 Hydrogen 4 .87 5.06 2.90
% Fixed Carbon 17.62 17.10 23.10 44.34 Nitogen 0.55 0.53 0.72
Chionnre 0.10 0.10 0.13
Sultur 7.83 7.60 10.27
sw 4506 4371 5905 11334 Aash36.56 35.46 47.91
% Sulfur 7.83 7.60 10.27 19.71 Oxygen idth 25,71 27.60 6.12
lbs SUL/MM BTU = 17.39 % Wt
MINERAL ANALYSIS Igrited Basis
SULFUR FORMS
% Pyriuc Sulfur 697 6.76 9.14 17.54 Phos. pentoxide, P,0,
% Sulfate Sulfur 0.13 0.13 0.17 0.34 Silica, SI0,
% Organic Sulfur Q.73 0.71 0.96 1.83 Ferric oxide. Fe,0,
% Total Sulfur 7 .83 7.60 10.27 19.71 Alumina, Al,O,
Titania. 110,
WATER SOLUBLE ALKALIES Lime, CaO
% Na,O = Magnesia, MgO
% K,0 = Sulfur tnoxide, SO,
Potassium oxide, K,0
Sodium oxide. Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Imval Deformaton 1960 °F °F
H is Cone Height Softening (H=W1 2210 °F °F
W 1s Cone Width Hemispherical (H= % WI 2300 °F °F
Flud 23850 °F oF
AIR DRYING LOSS = 24. 00
HARDGROVE GRINDABILITY INDEX 112 @ 2.60 % Moisture

FREE SWELLING INDEX
WATER SOLUBLE CHLORINE
APPARENT SPECIFIC GRAVITY

0.0

nunn

DICKINSON LASORATORIES. INC.

48

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO.BOX 12006  EL PASO, TEXAS 799130008  915/584-9406



COAL-ANALYSIS REPORT

r0:UNITED STATES GEOLOGICAL SURVEY

National Center
Mail STop 956
CoerE T Reston, virginia 22092
0ATE 6-21-88 a8 No 880303 - 010
ORILLHOLE JK=5-2 SEAM: PROJECT.
PROPERTY DEPTH: THICKNESS:
REMARKS. 10~ Qubtlc 9
E.M. M&A free EM.
PROXIMATE ANALYSIS M As received Sev basis basis ULTIMATE ANALYSIS EL"E As received Dry basis
% Mosture 22 + 38 24.68 Morsture
% ash 45.10 43.76 58.10 Carbon 18.49 17.94 23.82
% Volanle 18 .63 18.08 24.00 57.29 Hydrogen 4.27 4.47 2.27
% Fixed Carbon 13 .89 13.48 17.90 42.71 Nitrogen Q.38 0.37 0.49
chionne 0.11 0.11 0.14
Sultur 7.37 7.16 9.50
Bu 3357 3257 4325 10322 Ash45.10 43.76 58.10
% Sulfur 737 7.16 9.50 22.68 Oxygen aith 24 .28 26.19 5.68
lbs SUL/MM BTU = 21.98 % Wi,
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pyntic Sulfur 6.20 6.02 7.99 19.06 Phos. pentoxide, P,0,
% Sulfate Sulfur 0. 14 0.14 0.18 0.44 Silica. S10,
% Organic Sulfur 1.03 1.00  1.33 3.18 Fernc oxide, Fe,0,
% Total Sultur 7 +37 7.16 9.50 22.68 Alumina, Al,O,
Titarma. T10,
WATER SOLUBLE ALKALIES Lume, Ca0Q
% Na,0 = Magnesia. MgO
% K,0= Sultur trioxide. SO,
Potasstum oxide. K,0
Sodium oxide. Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
lnial Deformation 2070 °F °F
H 1s Cone Height Softening tH=W) 240Q °F °F
W is Cone Width Hemisphenical (H=2W) 2490 °F °F
Flud 2560 °F °F
AIR DRYING LOSS =22 .98
HARDGROVE GRINDABILITY INDEX = 116 @ 2.21 & Moisture
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
DICKINSON
LABORATORIES, INC.
sz;_,# Al COAL & OIL SHALE ANALYSTS
DICKINSON LASORATORIES. INC. H q POLBOX'2006 L PASQ TEXAS



COAL-ANALYSIS REPORT

r0:UNITED STATES GEOLOGICAL SURVEY

“NatiomalCenter
—Mall Stop 956
AwYS T Reston, Virginmta 22092
oATE 6-21-88 Lae No 880303 - 011
oRiLL HoLe JK=5-3 SEAM: PROJECT.
PROPERTY DEPTH- THICKNESS:
REMARKS. U= Bl
M. M&A free EM.
PROXIMATE ANALYSIS  basis As received Ory basis basis ULTIMATE ANALYSIS w As received Dry basis
% Morsture 31.88 31.83 Moisture
% ash S.78 8.79 12.89 Carbon43.69 43.72 64.14
% Volane 30.57 30.60 44.88 51.52 Hydrogen 6.82 6.81 4.77
% Fixed Carbon 28.77 28.78 42.23 48.48 Nitrogen 0.95 0.95 1.39
Chionre 0.03 0.03 0.04
Sulfur 2.87 2.87 4.21
gw 7858 7864 11536 13243 Ash 8.78 8.79 12.89
% Sulfur 287 2.87 4.21 4.83 Oxygen it 36.86 36.83 12.56
lbs SUL/MM BTU = 3.65 % Wt
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pynuc Sulfur 2 +45 2.45 3.59 4,12 Phos pentoxide, P,0s
% Sulfate Sutur 0.06  0.06  0.09  0.10 Silica. $10,
% Organic Sulfur 0.36 0.36 0.53 0.61 Fernc oxide. Fe,0,
% Total Suifur 287 2.87 4.21 4.83 Alumina, AlLO,
Titaria. T10,
WATER SOLUBLE ALKALIES Lime. Ca0O
% Na,0 = Magnesia. MgQ
% K,0= Sulfur trioxide. SO,
Potassium oxide. K,0
Sodium oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Initial Deformation 1870 °F °F
H1s Cone Height SofteningtH=wW) 1890 °F °F
"W is Cone Width Hemispherical (H= W) 1910 °F °F
Fud 2020 °F °F
AIR DRYING LOSS =26.47
HARDGROVE GRINDABILITY INDEX = 56 @ 7.29 % Moisture

FREE SWELLING INDEX =
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =

.

(Ternie Tl

DICKINSON LABONATORIES. INC.

50

PQ. BOX 12006

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

EL PASQ, TEXAS 799130006 915/584.0408 ;



COAL-ANALYSIS REPORT

10:UNITED STATES GEOLOGICAL SURVEY

National cCcenter
s Y ol Mail Stop 956
N — ResStom, Virgimia —z2092
DATE 6—2 1-88 LAB NO 880303 - 012
ORILL HOLE JK=5-4 SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS. 0= Tyl >0
EM. M&A free EM.
PROXIMATE ANALYSIS basis As received Cry basis basis ULTIMATE ANALYSIS basis As received  Dry besis
% Moisture 24.82 24.59 Morssture
% Ash 29.18 29.27 38.82 Cabon 30.00 30.09 39.90
% Volane 25.56 25.64 34.00 55.58 Hydrogen 5.32 5.31 3.39
% Fixed Carbon 20.44 20.50 27.18 44.42 Nitrogen 0.61 0.61 0.81
Chlorine 0-02 0002 00 03
Suttur 5.87 5.89 7.81
Bu 5469 5486 7275 11890 Ash29.18 29.27 38.82
% Suttur 5.87 5.89 7.81 12.77 Oxygendth 29,00 28.81 9.24
lbs SUL/MM BTU = 10.74 % WI.
MINERAL ANALYSIS ignited Basis
SULFUR FORMS
% Pynuc Sutfur 5.12 5.14 6.81 11.14 Phos pentoxide. P,0,
% Sulfate Sutfur O . 23 0 - 2 3 . 0 . 3 1 0 . 50 Silca. Slo,
% Organic Sultur  0.52 0.52 0.69 1.13 Fernc oxide, Fe,0,
% Total Sultur 5.87 5.89 7.81 12.77 Alumina, Al,O,
Titaria. 110,
WATER SOLUBLE ALKALIES Lime. Ca0
% Na,0 = Magnesia. MgO
% K,0= Sulfur tnoxide. SO,

Potassium oxide, K,0Q
Sodium oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidhizing Undetermined

BASE/ACID RATIO

Imtial Deformation 2120 °F °F

H 1s Cone Height Softening tH=W) 2300 °F of
"W s Cone Width Hemispherical (H=%WI 2430 °F of
Flud 2510 °F o°F

AIR DRYING LOSS =20.59
HARDGROVE GRINDABILITY INDEX = 96 @ 5.04 % Moisture
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =

DICKINSON
LABORATORIES, INC.

' COAL & OIL SHALE ANALYSTS
(_7:4-'7 ol o _

S PO. BOX 12006 EL PASO, TEXAS 709130008 915/584-0468

DICKINSON LASONATORIES. INC.



COAL-ANALYSIS REPORT

TO:

UNITED STATES GEOLOGICAL SURVEY

Natiomati—Center

Mail—Stop 956

e g —Restom,—Virgimia——22092
oaTe 12-15-88 LAB NO 880809 - 011
oRiLL HoLte JK-6-1-88 SEAM- PROJECT.
PROPERTY DEPTH: THICKNESS:
REMARKS. L= =4 L2471
EM. M&A free EM.
PROXIMATE ANALYSIS  basis As received  "ry basis basis ULTIMATE ANALYSIS basis As received  Dry besis
% Moisture 37.72 39.78 Marsture
% Ash 12.96 12.53 20.81 Carbon 35.63 34.45 57.21
% Volatle 28.07 27.14 45.08 56.92 Hydiogen 7 « 17 7.30 4.74
% Fixed Carbon 21.25 20.55 34.11 43.08 Nittogen 0433 0.32 0.53
Chiorine 0-05 0.05 0-08
Sulfur 3.12 3.01 5.00
g 6529 6313 10483 13238 ash 12.96 12.53 20.81
% Sulfur 3-12 3.01 5.00 6.32 Oxygenldlfﬁ40-74 42.34 11.63
1lbs SUL/MM BTU = 4.77 % WL,
MINERAL ANALYSIS Igruted Basis
SULFUR FORMS
% Pynuc Sulfur 2.45 2.37 3.94 4.97 Phos pentoxide. P,0,
% Sufate sutur  0-07  0.06,  0.10 0.13 Siica, Si0,
% Organic Sulfur 0.60 0.58 0.96 1.22 Fernc oxide. Fe,0,
% Total Sulfur 3«12 3.01 5.00 6.32 Alumina, Al,0,
Twama. 110,
WATER SOLUBLE ALKALIES Lme. Ca0
% Na,0= Magnesta. MgO
% K,0= Sulfur trnoxide. SO,
Potassium oxide. K,0
Sodium oxide, Na,O
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Inimal Ceformation 2020 °F of
H s Cone Height Softening tH=wW1 2120 °f °F
"W s Cone Width Hemispherical (H= % W) 2300 °f °F
Flud 2460 °F °F

AIR DRYING LOSS =37.11
HARDGROVE GRINDABILITY INDEX = %
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

DICKINSON LASONATORIES. INC.

CYA

LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO. BOX 12006 EL PASO, TEXAS 799130006 915/584.0406



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY

TO:
NatIomal—Center
cen 9 g —MailStop 956
Restom,—Virginia —22092
pate 12-15-88 a8 No 880809 - 012
ORILL HOLe JK-6-2-88 SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS., Ww-— xH bW 72
E.M. M&A free EM.
PROXIMATE ANALYSIS  basis As received  Dry basis basis ULTIMATE ANALYSIS ~ basis As received  Dry basis
% Mosture 36+73  37.37 Moisture
% Ash ©6463 6.56 10.48 Carbon 43.47 43.03 68.71
%Vo'a"'e 28065 28.36 45.28 50058 Hvofogen 6080 6085 4025
% Fixed Carbon 27-99 27‘71 44.24 49.42 N.(;ogen Oo84 Oo 83 1.33
Chiorne 0.04 0.04 0.07
Sutfur 1003 1.02 1.63
By 7342 7267 11604 12962 ash 6.63 6.56 10.48
%sur 1-03  1.02  1.63  1.83 Oxygenatn 41.19  41.67 13.53
lbs SUL/MM BTU = 1.40 % Wt
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pynuc Sulfur 0.32 0.32 0.51 0.56 Phos pentoxide, P,0,
% Sutfate Suifur 0.04 0.04 ) 0.06 0.07 Siica. Si1Q,
% Organic Sulfur 0.67 0.66 1.06 1.20 Ferric oxide, Fe,0,
% Total Sulfur 1.03 1.02 1.63 1.83 Alumina, Al,O,
Titania. T:0,
WATER SOLUBLE ALKALIES Lime, Ca0
% Na,0 = Magnesia. MgO
% K,0 = Sulfur tnoxide, SO,
Potassium oxide, K,0
Sodium oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
iniial Deformation 1950 °f of
H 15 Cone Height Softening (H=wW) 2080 °f oF
W is Cone Width Hemisphericai (H=%W) 2130 °F oF
Flug 2290 °F °F
AIR DRYING LOSS =26.36
HARDGROVE GRINDABILITY INDEX = 74 @ 14.95 % Moisture
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
DICKINSON
LABORATORIES, INC.
Lj__ E 2 . COAL & OIL SHALE ANALYSTS
7 PQ BOX 12008 TEXAS 799130008  915/584-0408
DICKINSON LASONATORIES. INC. S 3 BP0



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY

DICKINSON LASONATORIES. INC.

TO:
5 = Nationai—Center
e Mail—Sstop—9%®
] —xr LT . >0
pate 12-15-88 LAB NO 880809 - 013
ORILL HoLe JK-6-3-88 SEAM- PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS. L) = M bY 72
EM. M&A free EM.
PROXIMATE ANALYSIS basis As received Dry basis basis ULTIMATE ANALYSIS Eﬁ As received Dry basis
% Moisture 20.06 20.22 Moisture
% ash 45.88 45,79 57.40 Catbon 20.19 20.15 25.25
% Volale +9+37 19.33 24.23 56.87 Hydrogen 3.79 3.81 1.94
% Fixea Carbon 14+ 69 14.66 18.37 43.13 Nitrogen 1.04 1.04 1.30
Chionne 0.04 0.04 0.05
Sutfur 7.23 7.21 9.04
g 3515 3507 4396 10320 ash 45.88 45.79 57.40
% Sulfur 7123 7.21 9.04 21.22 Oxygen (att 21.83 21.96 5.02
3
lbs SUL/MM BTU = 20.56 % Wi
MINERAL ANALYSIS igmted Basis
SULFUR FORMS
% Pynuc Sulfur 6.19 6.18 7.74 18.17 Phos pentoxide. P,0,
% Sulfate Suttur 0+ 43 0.43  0.54 1.26 Sihca. SI0,
% Organic Sulfur 0.61 0.60 0.76 1.79 Fernc oxide, Fe,0,
% Total Sulfur 7 +23 7.21 9.04 21.22 Alumina. Al,O,
Titarwa. 1O,
WATER SOLUBLE ALKALIES Lime. Ca0
% Na,O = Magnesia, MgO
% K,0= Sultur tnoxige. SO,
Potassium oxide, K,0
Sodwum oxide. Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Inial Deformation 2060 °F of
H 1s Cone Height Softenng tH=wW) 2340 °F °F
"W is Cone Width Hemispherical (H=%vW) 2460 °F °F
Flud 2550 °F °F
AIR DRYING LOSS =15,78
HARDGROVYE GRINDABILITY INDEX = *
FREE SWELLING INDEX = 0,0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
* Insufficient Sample
DICKINSON
LABORATORIES, INC. ‘
(e el COAL & OIL SHALE ANALYSTS -
Z [y~ PO BOX 12006 EL PASO, TEXAS 799130008  915/584-0406 :



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY

i Natiomat—Center
AROC Mail—Sstop—9%5%
v —Restom, Virginmia—22092
DATE 12-15-88 LAB. NO- 880809 - 014
ORiLL HoLe JK-6-4-88 SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS: W~ QH iy
M. M&A free EM.
PROXIMATE ANALYSIS  basis As received  Dry basis basis ULTIMATE ANALYSIS basis As received  Dry basis
% Moisture 30.92 32.49 Moisture
% ash 12.86 12.57 18.62 Carbon 40.42 39,50 58.52
% voiaue 30-23  29.55 43.77 53.78 Hydrogen 6.48  6.59  4.37
% Fixed Cabon 2599 25.39 37.61 46.22 Nwogen 0.36  0.35  0.52
Chiorre 0. 03 0.03 0.04
Sulfur 5.80 5.66 8.39
sw 7397 7229 10708 13157 ash 12.86 12.57 18.62
% Sulfur 5.80 5.66 8.39 10.31 Oxvgen(dltf)34o05 35.30 9.54
lbs SUL/MM BTU =  7.83 % Wt
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pyntic Suifur 4.86 4.75 7.03 8.64 Phos pentoxide, P,0,
% Suilfate Suifur 0.09 0.08 . 0.13 0.15 Silica. SI0,
% Organic Sultur O+ 85 0.83 1.23 1.52 Ferric oxide, Fe,0,
% Total Sulfur D+ 80 5.66 8.39 10.31 Alumina, Al,0,
Titamia, T\0,
WATER SOLUBLE ALKALIES time, Ca0
% Na,0 = Magnesia. MgO
% K,0= Sulfur tnoxide. SO,
Potassium oxide, K,0
Sodium oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
iniial Deformation 1950 of of
H s Cone Height Softening tH=wi 1960 of °F
"W 1s Cone Width Hemispherical (H= W) 1990 °F oF
Fld 2080 <r °F
AIR DRYING LOSS =29,28
HARDGROVE GRINDABILITY INDEX =  *
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
* Insufficient Sample
DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

DICKINSON LABONATORIES. INC.

Ss

PO. BOX 12006  EL PASQ, TEXAS 799130006  915/584-0400



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY

T0:
Natiomat—Ccenter
Matl—Stop 956
Cpag Restomn, Virginmta—22092
DATE 12-15-88 LAB. NO- 880809 - 015
oRiLL HOLe JK=6-5-88 SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS. W~ X204 75~
E.M. M&A free EM.
PROXIMATE ANALYSIS basis As received Dry basis basis ULTIMATE ANALYSIS E_iz As received Dry basis
% Moisture 28.10 28.78 Moisture
% Ash 33.07 32.76 45.99 Carbon 26 .64 26.39 37.05
% Volanle 2290 22.68 31.85 58.97 Hydrogen 5.58 5.63 3.39
% Fixed Carbon 15-93 15.78 22.16 41.03 Nitrogen 0.86 0.85 1.19
Chlornine 0.04 0 . 04 O . 05
sultur 0.98 0.97 1.36
g 4585 4542 6377 11808 Aash 33.07 32.76 45.99
% Sulfur 098 0.97 1.36 2.51 Oxygentath 32.83 33.36 10.97
1lbs SUL/MM BTU = 2.14 % Wt
MINERAL ANALYSIS Igruted Basis
SULFUR FORMS
% Pynitic Suifur 0.59 0.59 0.82 1.53 Phos pentoxide. P,0,
% Sulfate Suttur 0+ 02 0.02, 0.03 0.06 Sihca. S0,
% Organic Sulfur 0.37 0.36 0.51 0.92 Ferric oxige, Fe,0,
% Total Sultur 0. 98 0.97 1.36 2.51 Alumina, A1,0,
Titania. 110,
WATER SOLUBLE ALKALIES ume. Ca0
% Na,0= Magnesia. MgO
% K,0= Sulfur tnoxide, SO,
Potassium oxide, K,Q
Sodium oxide, Na,O
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Imual Deformation 2690 °F oF
H is Cone Height Softening (H=wWi >2700 °F °F
W 1s Cone Width Hemispherical (H= W) >2700 °F oF
Flud >2700 °F °F
AIR DRYING LOSS =25.70
HARDGRQVE GRINDABILITY INDEX = *
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
* Insufficient Sample
DICKINSON
LABORATORIES, INC. ;
COAL & OIL SHALE ANALYSTS :

DICKINSON LASONATORIES. INC.

5¢

PO.BOX 12006 EL PASO, TEXAS 799130008 O1S/S840408



COAL-ANALYSIS REPORT

10:UNITED STATES GEOLOGICAL SURVEY

National Center

on- = Mail Stop 956
Reston, Virginia 22092
DATE 6-21-88 LaB N0 880303 - 013
ORILL HOLE JK=7-1 SEAM - PROJECT.
PROPERTY DEPTH:- THICKNESS:
REMARKS, (D~ B4 LU
.M. M&A free EM.
PROXIMATE ANALYSIS  basis As received  Orv basis basis ULTIMATE ANALYSIS basis As received  Dry basis
% Moisture 23 .01 24.75 Mousture
% Ash 46.59 45.54 60.52 Carbon 14 .83 14.50 19.27
% Volaule 18.69 18.27 24.28 61.50 Hydrogen 4 .22 4.37 2.13
% Fixed Carbon L1.71 11.44 15.20 38.50 Nirogen 0.31 0.31 0.41
Chlorme 0,10 0.09 0.13
Sulfur 9,36 9.15 12.16
Bw 2757 2695 3581 9071 Ash 46.59 45.54 60.52
% Sutfur 9.36 9.15 12.16 30.80 Oxvgentdt 24 .59 26,04 5.38
1lbs SUL/MM BTU = 33.95 % Wt
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pynuc Sulfur 7 .97 7.79 10.36 26.23 Phos pentoxide. P,0,
% Sulfate Sulfur  0.23 0.23 0.30 0.77 Sihca. Si10,
% Organic Sulfur 1. 16 1.13 1.50 3.80 Fernc oxide. Fe,0,
% Total Sulfur 9.36 9.15 12.16 30.80 Alumina, Al,O,
Tiania T\0,
WATER SOLUBLE ALKALIES Lime. Ca0
% Na,0 = Magnesia, MgO
% K,0= Sultur troxige, SO,
Potassium oxige, K,0
Sodwum oxide. Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Inial Deformaton 2180 °F °F
H s Cone Height Softening H=W) 2500 °F °F
W is Cone Width Hemispherical (H= % W) 2550 °F °F
Flud 2600 oF °F
AIR DRYING LOSS = 21' 11
HARDGROVE GRINDABILITY INDEX = 142 @ 4.61 % Moisture
FREE SWELLING INDEX = (.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
DICKINSON
LABORATORIES, INC.
(T el g COAL & OIL SHALE ANALYSTS
e cF PO BOX 12006 EL PASO, TEXAS 780130008 9155840008

DICKINSON LABONATORIES. INC.



COAL-ANALYSIS REPORT

-~-UNITED STATES GEOLOGICAL SURVEY

National—center

Mall STtop 956

T _Reston, virginia 220972
pare  6-21-88 Lag no 880303 - 014
DRiLL HOLe JK=7-2 SEAM: PROJECT
PROPERTY UEPTH: THICKNESS
REMARKS
EM. M&A tree EM
PROXIMATE ANALYSIS basis As received Ory basis bass ULTIMATE ANALYSIS basis As received Dry basis
% Moisture 29.82 38.60 Moisture
% Ash 7.44 6.51 10.60 Carbon46.37 40.57 66.07
% Volaue 31.42 27.49 44.77 50.08 Hvdrogen 6 .62 7.19 4.67
% Fixed Carbon 31.32 27 .40 44.63 49,92 Nutrogen 1.06 0.92 1.51
Chionne 0.04 0.03 0.05
Sultur 2,48 2.17 3.54
gu €251 7218 11756 13151 asn 7.44 6.51 10.60
% Sulfur 2+48 2.17 3.54 3.96 Oxvgenatn 35.99  42.61 13.56
lbs SUL/MM BTU =  3.01 % Wi
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pynuc Sufur 2« 00 1.75 2.85 3.19 Phos pentoxide, P,O,
% Sulfate Sulfur 0.07 0.06 0.11 0.12 Sica, SI0,
% Orgaric Sulfur O« 41 0.36 0.58 0.65 Ferrc oxide, Fe,0,
% Towl Suifur 2 .48 2.17 3.54 3.96 Alumina ALO,
Tuama, 110,
WATER SOLUBLE ALKALIES ume, Ca0
% Na,0 = Magnesia. MO
% K,0 = Sulfur tnoxide. SO,
Potassium oxide. K,0
Sodium oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
initial Deformaton 1860 °F °F
H s Cone Height SoftenngtH=wWi 1950 °F °F
"W s Cone Width Hemispherical (H= Wl 1960 °F °F
Flud 2000 °F °F
AIR DRYING LOSS = 35,35
HARDGROVE GRINDABILITY INDEX = [Insufficient Sample

FREE SWELLING INDEX
WATER SOLUBLE CHLORINE —=
APPARENT SPECIFIC GRAVITY =

((Terrsr ol b

0.0

OICKINSON LA!OKTOR‘ES. INC.

58

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO. BOX 12006 EL PASO, TEXAS 799130006 915/584-949



v

COAL-ANALYSIS REPORT

e

+0:UNITED STATES GEOLOGICAL SURVEY

DATE 6-21-88

880303 - 015

LAB NO
DRILL HOLE JK=7-3 SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS. Q- Syl '“,‘7
EM. M&A free EM.
PROXIMATE ANALYSIS basis As received Orv basis basis ULTIMATE ANALYSIS w As received Dry besis
% Moisture 2971 31.32 Moisture
% Ash 24.52 23-96 34.88 Carbon 32.05 31.32 45-60
% Volame 24.97 24.40 35.53 54.56 Hydrogen 6.14 6.26 4,01
% Fixed Carbon 20.80 20.32 29.59 45.44 Nirogen 0.75 0.73 1.06
Chiorne Q.04 0.04 0.05
Suifur 0.53 0.51 0.75
gw 95609 5480 7979 12254 Ash24.52 23.96 34.88
% Sulfur 0.53 0.51 0.75 1.15 Oxygen (ath 35.97 37.18 13.65
lbs SUL/MM BTU = 0.93 % Wi,
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pynuc Sulfur 033 0.32 0.47 0.72 Phos pentoxide. P,0s
% Sulfate Sulfr 0.03 0.03 0.04 0.06 Siica. S0,
% QOrganc Sulfur 0.17 0.16° 0.24 0.37 Fernic oxide, Fe,0,
% Total Suttur 053 0.51 0.75 1.15 Atlurmina. Al,0,
Twana. 110,
WATER SOLUBLE ALKALIES Lime, Ca0
% Na,0 = Magnesia. MgO
% K,0= Sultur tnox:ide, SO,
Potassium oxide. K,Q
Sodium oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Inimal Deformaton 2600 °F °F
H s Cone Height Softening H=Wi >2700 °F °F
W is Cone Width Hemispherical (H= W) >2T700 °F °F
Flud >2700 °F °F
AIR DRYING LOSS =28.61
HARDGROVE GRINDABILITY INDEX 60 @ 3.79 % Moisture
FREE SWELLING INDEX 0.0

WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =

DICKINSON LASORATORMES. INC.

57

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO.BOX 12006 EL PASO, TEXAS 799130008 OIS/5840408 |



COAL-ANALYSIS REPORT

-~.UNITED STATES GEOLOGICAL SURVEY

National Tenter

Mail Stop 956

Reston, virginia 22092
DATE 6-21-88 LAB NO 880303 - 0O1le6
pRiLLHOLE JK=7-5 JEAM PROJECT
PROPERTY JEPTH THICKNESS
REMARKS
E.M. MEA free E.M
PROXIMATE ANALYSIS basis A received ey tases Hases ULTIMATE ANALYSIS P_ﬂ As received Dry basis
% Moisture 3391 39.27 Maisture
% ash 6420 5.69 9.38 cabon 45.81 42.09 69.31
% Volamte 29.22 26.85 44.21 48.79 Hydrogen 7.00 7.34 4.86
% Fixed Carbon 30.67 28.19 46.41 51.21 Nitrogen 1.07 0.98 1.62
Chionne 0.095 0.04 0.07
Suttur 1.27 1.17 1.92
Bw 89003 7354 12109 13362 Ash  6.20 5.69 9.38
% Suttur 1.27 1.17 1.92 2.12 Oxvgen (it 38 .60 42.69 12.84
lbs SUL/MM BTU = 1.59 % Wt
MINERAL ANALYSIS ignited Basis
SULFUR FORMS
% Pynitic Sulfur 0.99 0.91 1.50 1.65 Phos pentoxide. P,0,
% Sulfate Suttur 0. 03 0.03 .0.04 0.05 Silica. $10,
% Qrganic Sulfur 0.25 0.23 0.38 0.42 Ferric oxide. Fe,0,
% Totat Suitur  1.27 1.17 1.92 2.12 Alumina A1,0,
Titanid 1.0,
WATER SOLUBLE ALKALIES Lime. Ca0
% Na,0 = Magnesia. MgO
% K,0 = Sulfur troxide, SO,
Potassium oxige. K,0
Sodium oxige. N3,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
inthial Detormaton 194 Q °F °F
H 1s Cone Height Softening (H=W) 2040 °F °F
Wis Cone Width Hemisonericat (H= 4 W) 2050 °F oF
Flug 2080 °F °F
AIR DRYING LOSS = 35,88
ARDGROVE GRINDABILITY INDEX = Insufficient Sample
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
DICKINSON
LABORATORIES, INC.
Lf E’ Z 7 ) : BN COAL & OIL SHALE ANALYSTS
7 (O PO.BOX 12006 EL PASO, TEXAS 799130006 915/584-8496

DICKINSON LABOVATONES. INC.



DATE 6-21-88

DRILL HOLe JK=7-6

COAL-ANALYSIS REPORT

r0:UNITED STATES GEOLOGICAL SURVEY

National Center

Mail Stop 956

Reston, vVirginia 22092

a8 No 880303 - 017

SEAM:- PROUJECT.
PROPERTY DEPTH: THICKNESS:
REMARKS. ) = S M b ¢4 \,g
EM. M&A free EM.
PROXIMATE ANALYSIS basis As received Zrv basis basis ULTIMATE ANALYSIS basis As received Dry basis
% Mosture 2512 25,09 Morsture

% Aash 38.55 38.56 51.48 Carbon 20.48 20.49 27.35
% Volatle 20. 87 20.87 27.87 57.43 Hydrogen 4 .81 4,81 2.67
% Fixed Carbon 15046 15048 20065 42057 Nitrogen O. 39 0. 39 0052
Chionne 0.03 0.03 0.04
Sulfur 7.46 7.47 9.97
Bw 3787 3788 5057 10423 Ash38.55 38.56 51.48
% Sulfur 746 7.47 9.97 20.54 Oxvgen0th 28 ., 28 28.25 7.97

lbs SUL/MM BTU = 19.72

MINERAL ANALYSIS

SULFUR FORMS
% Pyrtic Sulfur 6.29 6.30 8.41 17.32 Phos pentoxige, P,0,
% Suifate Sulfur 0.27 0.27 0.36 0.73 Suica, Si10,
% Organic Sulfur 0. 90 0.90 1.20 2.49 Fernc oxige. Fe,0,
% Total Sulfur 7 .46 7.47 9.97 20.54 Alumina Al,O,
Tuama T10,
WATER SOLUBLE ALKALIES Lime. Ca0
% Na,0 = Magnesia. Mg0O
% K,0= Sulfur tnoxide, SO,
Potasstum oxide. K,0
Sadwm oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
lmual Deformaton 2180 °F °F
H s Cone Herght Softening (H=WI 2530 °F °F
"W is Cone Width Hemispherical (H= % WI 28550 °F °F
Fud 2580 °F oF
AIR DRYING LOSS =21 .59
HARDGROVE GRINDABILITY INDEX = 125 @ 4.47 % Moisture ,
FREE SWELLING INDEX 0.0 £

WATER SOLUBLE CHLORINE
APPARENT SPECIFIC GRAVITY

DICKINSON LABONATORIES. INC.

%
% Wt
ignited Basis

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

é‘ PO BOX 12008 EL PASO, TEXAS 799130006 9155840408



COAL-ANALYSIS REPORT

10:UNITED STATES GEOLOGICAL SURVEY

Ve g National—<Center
> MItIStop 956
RESCU“, Vtrgtuia seUd4
DATE 6—21-88 LAB NO 880303 - 018
oRiLL HOLE JK=7=7 SEAM: PROJECT.
PROPERTY DEPTH: THICKNESS:
REMARKS. L)— QA H o W \-} Ly
E.M. M&A free EM.
PROXIMATE ANALYSIS basis As received Drv basis basis ULTIMATE ANALYSIS basis As received Dry basis
% Moisture 2 l . 2 8 2 0 . 98 Moisture
% ash 43.74 43.90 55.56 cabon 18.76 18.83 23.83
% Volaue 2111 21.19 26.82 60.35 Hydrogen 4.+18 4.15 2.28
% Fixed Carbon 13087 13093 17062 39065 Nnrogen 0037 0.37 0.47
Chlorne 0.02 0.02 0.03
sufr10.02 10.06 12.73
pu 3526 3540 4479 10080 asnd43.74 43.90 55.56
%su"uf lo. 02 10.06 12173 28.64 Olvgeﬂ(dl“|22091 22.67 5.10
lbs SUL/MM BTU = 28.42 %W
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pynitic Sulfur 8.81 8.85 11.19 25.19 Phos. pentoxide, P,0,
% Sulfate Sulfur 0 .36 0. 36 0. 46 1. 03 Silica. Si0,
% Orgaric Sulfur 0. 85 0.85 1.08 2.42 Fernc oxide, Fe,0,
% Total Sulfur 10.02 10.06 12.73 28.64 Alumina, Al,0,
Titania. .0,
WATER SOLUBLE ALKALIES Lime. Ca0
% Na,0 = Magnesia. MgO
% K,0= Sulfur tnoxide, SO,
Potassium oxide, K,0
Sodium oxide. N3,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
intiat Deformation 2120 °F °F
H 1s Cone Height Softening tH=wW1 2180 °F °F
W 1s Cone Width Hemisphericai t(H=2W) 2200 °F oF
Flud 2480 °F °F
AIR DRYING LOSS =17 .57
HARDGROVE GRINDABILITY INDEX 130 @ 4.14 % Moisture

FREE SWELLING (NDEX 0.0
WATER SOLUBLE CHLORINE

APPARENT SPECIFIC GRAVITY

I nu

6

DICKINSON LABONATORIES. INC.

Z

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PQ BOX 12006 EL PASO, TEXAS 799130006  915/584-0408



COAL-ANALYSIS REPORT

10:UNITED STATES GEOLOGICAL SURVEY

National—<emnter

“Mail—Sstop 956
~ 25 ———Restom, Virgimta 22092
DATE 6-21-88 LAB N0 880303 - 019
ORILL HOLE JK=7-8 SEAM: PROJECT.
PROPERTY DEPTH: THICKNESS:
REMARKS. 10— 1 b 4RO
M. M&A free EM.
PROXIMATE ANALYSIS basis As received Drv basis basis ULTIMATE ANALYSIS basis As received  Dry basis
% Moisture 23 .78 25.81 Moisture
% ash 30.79 29.97 40.39 Carbon 29.99 29.19 39.34
% volane 26.47 25.76 34.72 58.25 Hydrogen 9«50 5.65 3.73
% Fixed Carbon 18.96 18.46 24.89 41.75 Nitrogen 0.61 0.60 0.80
Chionne 0.02 0.02 0.03
Sufur 5.00 4.86 6.56
gw 95528 5381 7253 12169 ash30.79 29.97 40.39
% Sulfur 5.00 4.86 6.56 11.00 Oxygen @t 28.09 29.71 9.15
lbs SUL/MM BTU = 9.03 % Wt
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pyntic Sulfur 4.39 4.28 5.76 9.67 Phos pentoxide. P,0,
% Sulfate Sutfur 0«17 0.17 0.23 0.38 Sitica, $i10,
% Organic Sulfur 0. 44 0.41° 0.57 0.95 Fetric oxide, Fe,0,
% Total Sulfur 9. 00 4.86 6.56 11.00 Alumina. Al,O,
Tinania. Ti0,
WATER SOLUBLE ALKALIES Lime, Ca0
% Na,0 = Magnesia. MgO
% K,0= Sulfur woxide, SO,
Potassium oxide, K,0
Sodium oxide. Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Inmal Deformaton 2440 °F °F
H1s Cone Height Softening H=W) 2580 °F °F .
"W is Cone Width Hemispherical (H= W) 2590 °F °F
Fud 2640 °F °F
AIR DRYING LOSS =273, 65
HARDGROVE GRINDABILITY INDEX = 88 @ 2.83 % Moisture

FREE SWELLING INDEX =
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =

0.0

DICKINSON LASONATORIES. INC.

63

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO. BOX 12006 EL PASO, TEXAS 799130008 915/584-0408 ,



COAL-ANALYSIS REPORT

Mall Stop 956

— 10: UNITED STATES GEOLOGICAL SURVEY

National <center

T __Reston, Virgimta 22092
DRILL HOLe JK-8-CS-1 SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS. () — o bl—{?\_
EM. M&A free EM.
PROXIMATE ANALYSIS basis As received Ory basis basis ULTIMATE ANALYSIS basis As received Dry besis
% Moisture 13.56 14.71 Moisture
% Ash 74.84 73.84 86-58 Carpbon 3-69 3.64 4027
% Volave 11.58 11.43 13.40 99.85 Hydrogen 2.41 2.53 1.04
% Fixed Carbon 00 02 0.02 0002 o. 15 Nitrogen 0007 0-07 0.08
Chiorne 0.03 0.03 0.04
Sulfur 10 62 1060 1.87
Btu 385 380 445 3316 Aash74.84 73.84 86.58
% Sulfur 1.62 1.60 1.87 13094 Oxvgen (it 17.34 18-29 6. 12
lbs SUL/MM BTU = 42.11 % Wi

SULFUR FORMS
% Pyntc Sulfur 1.50
% Sulfate Sulfur 0.10
% Organic Sulfur 0.+ 02
% Total Sulfur 1+62

WATER SOLUBLE ALKALIES

1.48 1.73 12.89
0.09 0.11 0.83
0.03 0.03 0.22
1.60 1.87 13.94

% Na3,0=

% K,0=
FUSION TEMPERATURE QF ASH Reducing Oxidizing
Imnal Deformaton 2370 °F °F
H s Cone Height Softening H=Wi 2480 °F oF
W 1s Cone Width Hemispherical (H= W1 2600 °F °F
Fud 2660 °F °F

AIR DRYING LOSS =13

.74

HARDGROVE GRINDABILITY INDEX = Insufficient Sample

FREE SWELLING INDEX =
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =

0.0

64

DICKINSON LABONATORIES. INC.

MINERAL ANALYSIS Ignited Basis

Phos pentoxide. P,0,
Siica, S10,

Fernc oxide, Fe,0,
Alumina, Al,0Q,
Titama. 1.0,

Lime. CaO

Magnesia. MgQ
Sultur tnoxige. SO,
Potassium oxide. K,0
Sodium oxide, Na,0

Undetermined

BASE/ACID RATIO

LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO. BOX 12008 EL PASQ, TEXAS 799130008  915/584-0406



COAL-ANALYSIS REPORT

10: UNITED STATES GEOLOGICAL SURVEY

Natiohal CTenter
o= A% Mail Stop 956
~___Reston, virginia 22092
oATE 6-21-88 LAB No 880303 - 022
DRILL HOLE JK=-8-CS-2 SEAM: PROJECT.
PROPERTY DEPTH: THICKNESS:
REMARKS. O~ QY blUHP2
M. M&A free EM.
PROXIMATE ANALYSIS  basis As received Dry basts basis ULTIMATE ANALYSIS basis As received Dey basis
% Morsture 18 .63 18.26 Morsture
% Ash 66.14 66.44 81.29 Cabon 5.70 5.72 7.00
% Volaue 12.66 12.71 15.55 83.12 Hydrogen 3 .45 3.42 1.68
% Fixed Carbon 2+ 57 2.59 3.16 16.88 Nitrogen 0,12 0.12 0.14
chiorne 0.03 0.03 0.04
Sulfur 0.23 0.23 0.28
Btu 741 744 910 4864 Ash66.14 66.44 81.29
% Sultur 0.23 0.23 0.28 1.52 Oxygen it 24 .33 24.04 9.57
lbs SUL/MM BTU =  3.09 % Wi
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pynuc Sutfur  0.17 0.17 0.21 1.14 Phos pentoxide. P,0,
% Sulfate Sulfur 0. 04 0.04 0.05 0.27 Silica. SI10,
% Organic Sulfur Q.02 0.02° 0.02 0.11 Ferric axige, Fe,0,
% Total Sulfur 0423 0.23 0.28 1.52 Alumina, Al,O,
Titania. 110,
WATER SOLUBLE ALKALIES Lime. CaO
% Na,0 = Magnesia. MgO
% K,0= Sulfur tnoxige. SO,
Potassium oxide. K,0
Sodium oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined

H i1s Cone Height
W s Cone Width

AIR DRYING LOSS

HARDGROVE GRINDABILITY INDEX
FREE SWELLING INDEX

WATER SOLUBLE CHLORINE
APPARENT SPECIFIC GRAVITY

Inial Deformation >2700 °F
Softening (H=WiI >2700 °f

Hemispherical tH= v W) >2700 °F

Flud >2700 °F

=16.96
= Insufficient Sample
0.0

DICKINSON LABONA TORIES. INC.

¢s”

BASE/ACID RATIO

DiCK |
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO. BOX 12006 EL PASO, TEXAS 799130006  915/584-0408 X



COAL-ANALYSIS REPORT

r0:UNITED STATES GEOLOGICAL SURVEY

—Nationalcenter

N T Mail Stop 956
T __Reston, virginia 22092
DATE 6-21-88 LAB NO 880303 - 020
pAiLLHote JK-8-1 SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS: LD - ';L‘\SL\% r.\\
E.M. M&A free EM.
PROXIMATE ANALYSIS basis As received Dry basis basis ULTIMATE ANALYSIS basis As received Dry basis
% Mossture 33.82 34.25 Moisture
% Aash L3.59 13.50 20.53 Cabon 38.64 38.39 58.38
% volaue 26.93 26.76 40.70 51.21 Hydrogen 6.81 6.84 4.57
% Fixed Carbon 25.66 25.49 38.77 48.79 Nitrogen 0.83 0.83 1.26
Chiorme 0.04 0.04 0.05
Sufur 1.27 1.26 1.92
gu 6726 6682 10163 12789 Ash13.59 13.50 20.53
% Sulfur 127 1.26 1.92 2.41 Oxygen (aittl 38 . 82 39.14 13.29
lbs SUL/MM BTU = 1.89 % Wi
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pynuc Sulfur 1.03 1.02 1.56 1.96 Phos pentoxide, P,O,
% Sulfate Sutfur 0. 04 0.04 0.06 0.08 Sihca, Si0,
% Organic Sulfur 0.20 0.20 0.30 0.37 Fernc oxide, Fe,0,
% Total Sultur 1«27 1.26 1.92 2.41 Alumina, ALO,
Tuania. T\O,
WATER SOLUBLE ALKALIES Lime, CaO
% Na,0 = Magnesia. MgO
% K,0= Sulfur tioxide, SO,
Potassium oxide, K,0
Sodium oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Inwial Deformaton 2060 °F °F
H is Cone Height Softening tH=W1 2110 °F oF
"W is Cone Width Hemispherical (H= W) 2140 °F °F
Flud 2300 °F ofF
AIR DRYING LOSS =28.85
HARDGROVE GRINDABILITY INDEX = 57 @ 7.59 % Moisture

FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =

(Terrnsg. Rl

DICKINSON LASONATORIES. INC.

66

DICKINSON
LABORATORIES, INC.
8 COAL & OIL SHALE ANALYSTS

PO. BOX 12008 EL PASO, TEXAS 799130008 915/584-0406
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pAaTE 6-21-88

COAL-ANALYSIS REPORT

10;UNITED STATES GEOLOGICAL SURVEY

National <center

Mail Stop 956

— Reston, Virginmta—22092

880303 - 026

LAB NO
DRILL HOLE JK=~8-2 SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS: QL - LW ® 4
EM. M&A free E.M.
PROXIMATE ANALYSIS basis As received Drv basis basis ULTIMATE ANALYSIS ﬂ As received Dry basis
% Mosure 3328 35,90 Moisture
% Ash 7416 6.88 10.73 Carbon 44 .81 43.05 67.17
% Volaule 2817 27.07 42.22 47.30 Hydrogen 6.93 7.10 4.81
% Fixed Carbon 3139 30.15 47.05 52.70 Nitrogen 0.93 0.89 1.39
chionne 0.04 0.03 0.05
Suitur 0.43 0.42 0.65
sBu 7740 7436 11601 12995 Ash 7.16 6.88 10.73
% Sulfur 0.43 0.42 0.65 0.73 Oxygen @t 39.70 41.63 15.20
lbs SUL/MM BTU = 0.56 % Wi
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pynuc Sulfur 020 0.19 0.30 0.34 Phos pentoxide. P,0Os
% Sulfate Sutfur 0+ 01 0.01 0.02 0.02 Sihca. $10,
% Organic Sulfur 0.22 0.22° 0.33 0.37 Fernic oxide, Fe,0,
% Totai Sulfur 0.43 0.42 0.65 0.73 Alumina, Al,O,
Titama. Ti0,
WATER SOLUBLE ALKALIES uime. Ca0
% Na,0 = Magnesia. MgO
% K,0= Sulfur tnioxide. SO,
Potassium oxide, K,0
Sodium oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
imtial Deformaton 2040 °F oF
H is Cone Height Softening (H=W) 2090 °F °F
"W is Cone Width Hemispherical (H= %4 W) 2180 °F °F
Flud 2400 °F °F
AIR DRYING LOSS 30.81
HARDGROVE GRINDABILITY INDEX 66 @ 7.35 % Moisture
FREE SWELLING INDEX 0.0

WATER SOLUBLE CHLORINE
APPARENT SPECIFIC GRAVITY

1S I O (R 1

Terrsr Tl

DICKINSON LASONATORIES. INC.

CF

DICKINSDN
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO BOX 12006 EL PASO, TEXAS 709130008 915/584-04008



COAL-ANALYSIS REPORT

10: UNITED STATES GEOLOGICAL SURVEY

NatiomalCernter
RS Mat1 Stop 956
—————Reston, Virgimia—22092
DATE 6-21-88 a8 No- 880303 - 023
oRILL HOLE. JK-8~CS-3 SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS. o= MU b ?<$_
M. M&A free EM.
PROXIMATE ANALYSIS  basis As received  Dry basis basis ULTIMATE ANALYSIS basis As received  Dry basis
% Moisture 1L8.80 19.28 Moisture
% ash 65.73 65.34 80.94 Cartbon 9.01 4,98 6.17
% Volaule 1392 13.84 17.14 89.95 Hydrogen 3«67 3.72 1.93
% Fixed Carbon 1«55 1.54 1.92 10.05 Nirogen 0.12 0.12 0.15
Chiorme 0.03 0.03 0.04
sufur 0.06 0.06 0.07
B 611 608 753 3950 ash65.73 65.34 80.94
% Sulfur 0.06 0.06 0.07 0.37 Oxvgen(du")25.38 25.75 10.70
lbs SUL/MM BTU = 0.99 % Wt
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pynuc Sulfur  0.03 0.03 0.04 0.21 Phos pentoxide, P,0,
% Suffate Sutur  0.02  0.02  0.02  0.11 Silica. S0,
% Organic Sulfur 0.01 0.01 0.01 0.05 Ferric oxide. Fe,0,
% Total Sulfur 0.06 0.06 0.07 0.37 Alumina, Al,0,
. Titamia. 110,
WATER SOLUBLE ALKALIES Lime. Ca0
% Na,0 = Magnesia. MgO
% K,0= Sulfur tnoxide. SO,
Potassium oxide, K,0
Sodium oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Iniial Deformation >2700 °F °F
H is Cone Height Softening (H=wWi >2700 °F of
W is Cone Width Hemispherical (H= W) >2700 °fF oF
Flud >2700 °F °F

AIR DRYING LOSS =18.22

HARDGROVE GRINDABILITY INDEX
FREE SWELLING INDEX

WATER SOLUBLE CHLORINE
APPARENT SPECIFIC GRAVITY

0.0

(T Tl

= Insufficient Sample

OICKINSON LABOKATORIES. INC.

(8

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO. BOX 12008 EL PASO, TEXAS 799130008  915/584-8406 ,



COAL-ANALYSIS REPORT

10:UNITED STATES GEOLOGICAL SURVEY

b/
National<center
o’ —Matl Stop 956
RESTON, VI!QI“IE P45 A
DRILL HOLE JK=-8-3 SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS:  \05— Q. L BL
M. ME&A free EM.
PROXIMATE ANALYSIS  basis As received Dry basis basis ULTIMATE ANALYSIS E‘-’ As received Dry basis
% Moisture 2 5 . 95 27 . 24 Moisture
% ash 21.66 21.29 29.26 Carbon 38.36 37.69 51.80
% Voiatile 29.17 28.67 39-40 55. 69 Hydrogen 6o18 6.27 4.43
% Fixed Carbon 23022 22.80 31-34 44031 Nurogen 0074 0073 1.00
Chiorine 00 03 0003 0.04
Sutfur 1-56 1. 54 2.11
g 6923 6802 9349 13215 Ash21.66 21.29 29.26
% Sulfur 1056 1.54 2.11 2.99 Oxvgenldum31.47 32-45 11.36
lbs SUL/MM BTU = 2.26 % Wt
MINERAL ANALYSIS ignited Basis
SULFUR FORMS
% Pyntic Sulfur  1.31 1.29 1.77 2.51 Phos pentoxide, P,0,
% Sulfate Sulfur 0«05 0.05 ‘ 0.06 0.09 Siica, Si0,
% Organic Sulfur 0.20 0.20 0.28 0.39 Ferric oxide, Fe,0,
% Total Sulfur 1.56 1.54 2.11 2.99 Alumina, A0,
Titama, T0O,
WATER SOLUBLE ALKALIES Lime. Ca0
% Na,0= Magnesia. MgO
% K,0= Sulfur tnoxide, SO,
Potassium oxide. K,0
Sodium oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Initial Deformation  207Q °F °F
H s Cone Height Softenng (H=W} 2400 °F oF
W s Cone Width Hemispherical (H=4W) 2560 °F °F
Fud 2600 °F °F
AIR DRYING LOSS =23,13
HARDGROVE GRINDABILITY INDEX = 74 @ 5.35 % Moisture
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
DICKINSON
LABORATORIES, INC. .
COAL & OIL SHALE ANALYSTS :

DICKINSON LABONATORIES. INC.

69

PO, BOX 12008

EL PASO, TEXAS 799130006 9155849408 X



COAL-ANALYSIS REPORT

r0: UNITED STATES GEOLOGICAL SURVEY
A A6 National—Center
—Mail Stop 956
Reston, virginta 22092
pate 6-21-88 a8 N0 880303 - 027
ORiLLHOLE JK=-9-1 SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:

REMARKS: LY - S W HRY

E.M. M&A free
PROXIMATE ANALYSIS  basis As received Orv basis basis
% Maisture 3370  34.99
% ash 16.49 16.17 24.88
% Volawe 25.97 25.46 39.17 52.14
% Fixed Carbon 23 .84 23.38 35.95 47.86

Bu 6209 6088 9365 12466
% Sulfur 4.16 4.07 6.27 8.34

lbs SUL/MM BTU = 6.69

SULFUR FORMS
% Pynuc Suifur 3.15 3.09 4,75 6.33
% Sulfate Sulfur 0. 16 0.15 0.23 0.31
% Organic Sulfur 0.85 0.83° 1.29 1.70
% Total Suttur 4 .16 4.07 6.27 8.34

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0=
FUSION TEMPERATURE OF ASH Reducing Oxidizing
imiual Detormation 2030 °F °F
H is Cone Height Softening(H=wW) 2110 °F °F
W is Cone Width Hemispherical (H=%W) 2190 °F °F
Flud 2380 °F °F

AIR DRYING LOSS =30.71

HARDGROVE GRINDABILITY INDEX 72 @ 6.18 % Moisture
FREE SWELLING INDEX 0.0

WATER SOLUBLE CHLORINE

APPARENT SPECIFIC GRAVITY

DICKINSON LABORATORIES. INC.

EM.

ULTIMATE ANALYSIS basis As received Dry basis
Moisture
Carbon 34 . 68 34.00 52.30
Hydrogen ©6.46 6.55 4.06
Nitrogen 0.71 0.70 1.08
Chiorne 0.19 0.19 0.29
Sultur 4.16 4,07 6.27
Ash16.49 16.17 24.88
Oxygen {ai 37 .31 38.32 11.12
% Wt

MINERAL ANALYSIS Ignited Basis

Phos pentoxide. P,0,
Silica, Si0,

Fernc oxide, Fe,0,
Alumina. Al,O,
Titaria. 1O,

ume, Ca0

Magnesia. MgO
Sulfur tnoxige. SO,
Potassium oxide. K,0
Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO. BOX 12008 EL PASO, TEXAS 799130008  915/584-04068



COAL-ANALYSIS REPORT

10:UNITED STATES GEOLOGICAL SURVEY

National Center

WATER SOLUBLE CHLORINE
APPARENT SPECIFIC GRAVITY

J;..#;a—ee..;_.,

DICKINSON LASONATORIES. INC.

id

A - Mail STop 956
- - T __Reston, virginia 22092
paTE 6-21-88 A8 N0 880303 - 028
ORILL HOLE JK=9-3 SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS. 0 -~ ARbH IR
EM. MEA free EM.
PROXIMATE ANALYSIS  basis As received Srv basis basis ULTIMATE ANALYSIS basis As received  Dry basis
% Morsture 27.05 30.11 Moisture
% Ash 20.13 19.28 27 .59 Carbon 38.96 37.33 53.41
% Volaule 27.66 26.50 37.92 52.37 Hydrogen 6.02 6.24 4.11
% Fixed Carbon 25+.16 24.11 34.49 47.63 Nittogen 0.84 0.81 1.15
Chione 0.03 0.03 0.04
Sufur 0.88 0.84 1.21
Bu 6934 6643 9505 13127 Ash20.13 19.28 27.59
% Sutur 0.88 0.84 1.21 1.67 Oxygentath 33.14 35.47 12.49
1lbs SUL/MM BTU = 1.26 % Wt
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pyntc Sulfur 072 0.69 0.99 1l.36 Phos. pentoxide, P,0,
% Sulfate Sulfur 0. 04 0.04 0.05 0.07 Silica. S10,
% Organic Sutfur 0412 0.11 0.17 0.24 Fernc oxide. Fe,0,
% Total Sulfur O0.88 0.84 1.21 1.67 Alumina, AlLO,
Titaria. T1O,
WATER SOLUBLE ALKALIES Lime, Ca0
% Na,O = Magnesia. MgQ
% K,0= Sulfur tnoxide, SO,
Potassium oxide, K,O
Sodium oxide. Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Inial Deformation 2120 °F °F
H 1s Cone Height Softening (H=W) 2330 °F °F
W is Cone Width Hemispherical (H= W) 2420 °F °F
Fud 2590 °F oF
AIR DRYING LOSS =27 .31
HARDGROVE GRINDABILITY INDEX 91 @ 3.85 % Moisture
FREE SWELLING INDEX 0.0

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO, BOX 12008 EL PASQ, TEXAS 799130006  915/584-0408



COAL-ANALYSIS REPORT

10: UNITED STATES GEOLOGICAL SURVEY

Natiomal cCenter—
Ca ~Mail Stop YS6
T —Restomn, virginia 22092
DATE 6-21-88 LAB. NO 880303 - 029
oAiLL HoLte  JK-=-9-4 SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS: L0 - 5 (o8B
.M. M&A free EM.
PROXIMATE ANALYSIS  basis As received Ory basis basis ULTIMATE ANALYSIS basis As raceived Dry basis
% Moisture 23 . 44 25 . 57 Moisture
% ash 40.28 39.16 52.61 Carbon 23.72 23.06 30.98
% Volaule 21.51 20.91 28.09 59.28 Hydrogen 5.05 5.22 3.17
% Fixed Carbon 14+77 14.36 19.30 40.72 Nitrogen 0.55 0.53 0.72
Chionne 0.02 0.02 0.03
Sutfr 0.24 0.23 0.31
gw 4122 4008 5385 11363 Ash40.28 39.16 52.61
% Sulfur 024 0.23 0.31 0.65 Oxygentath 30.14 31.78 12.18
lbs SUL/MM BTU = 0.57 % Wit.
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pynnc Sulfur 0«17 0.16 0.22 0.46 Phos. pentoxide. P,0,
% Sulfate Sulfur 0.03 0.03 . 0.04 0.09 Sica, S10,
% Organic Sulfur 0. 04 0.04 0. 05 0.10 Ferric oxide. Fe,0,
% Total Sulfur O0-24 0.23 0.31 0.65 Alumina. Al,0,
Tiania. /0,
WATER SOLUBLE ALKALIES Lime, Ca0
% Na,0 = Magnesia. MgO
% K,0= Sulfur tnoxide, SO,
Potassium oxide, K,0
Sodium oxide, Na,0O
FUSION TEMPERATURE OF ASH Reducing Owdizing Undetermimed
BASE/ACID RATIO
imtial Deformation >2700 °F °F
H is Cone Height Softening (H=wW) >2700 °F o°f
"W 1s Cone Width Hemispherical (H= W) >2700 °F oF
Fluid >2700 °F °F
AIR DRYING LOSS =23 .58
HARDGROVE GRINDABILITY INDEX = Insufficient Samp]e
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

Ty Rl

DICKINSON LABONATORIES. INC.

F2

EL PASO, TEXAS 799130008  915/564-0406 :



COAL-ANALYSIS REPORT

ro: UNITED STATES GEOLOGICAL SURVEY

——————NatTuvrnai—Center

Mail—sStop—o5¢

: "f' . >0-099—

DATE 11‘7—88

880618 - 016

LAB NO-
oriLL Hoe JK-10-2 SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS: (0 —- A1 (U m
EM. M&A free EM.
PROXIMATE ANALYSIS basis As received Dry basts basis ULTIMATE ANALYSIS basis As received Dry basis
% Moswre24+73  19.97 Morsture
% Ash23.87 57.28 71.57 Carbon 4+55 4.84 6.05
%vmwml4'33 15.23 19.03 66.95 Hydrogen 3.81 3.34 1.38
% Fixed Carbon 7.07 7.52 9.40 33.05 Nitrogen 0.21 0.22 0.28
chome 0.08  0.08  0.10
sutr 5.44  5.79  7.23
g 1620 1722 2152 7571 Ash53.87 57.28 71.57
% Sulfur 5.44 5.79 7.23 25.43 Oxvgentdnm32-04 28.45 13.39
lbs SUL/MM BTU = 33.62 % Wi
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pyntic Sulfur 4.97 5.29 6.60 23.23 Phos. pentoxide, P,0,
% Sulfate Suiter 0-26  0.28 0.35 1.22 Siica. S10;
% Organic Sulfur 0.21 0.22 0.28 0.98 Fernc oxide, Fe,0,
% Total Sulfur 5.44 5.79 7.23 25.43 Alurmina, Al,O,
Titama. 710,
WATER SOLUBLE ALKALIES Lime, Ca0
% Na,0 = Magnes:a. MgO
% K,0 = Suifur trioxide, SO,
Potassium oxide. K,0
Sodium oxide. Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Intial Deformaton 2150  °F °F
H s Cone Height Softering H=wWi 245Q °F °F
"W s Cane Width Hemispherical (H= W) 2580 ©F °F
Fud 2640 °F °F
AIR DRYING LOSS =10,71
HARDGROVE GRINDABILITY INDEX = 132 @ 10.37 % Moisture
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY = 1.90
DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

DICKINSON LABONATORIES. INC.

T3

PO BOX 12006 EL PASO, TEXAS 799130006  915/584-0496 :



COAL-ANALYSIS REPORT

1o UNITED STATES GEOLOGICAL SURVEY
Nationar—Center

A O, —Mall Stop 956
o ———Reston, Virgimta 22092
JATE 11-7-88 LAB NO 880618 - 009
oRiLL HoLe JK-10-A SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS, ./ - KA QQHQ \
EM. M&A free E.M.
PROXIMATE ANALYSIS  basis As receved  Ory basis basis ULTIMATE ANALYSIS  basis As received  Dry basis
% Mo:slur33 0.80 32.47 Moisture
% Ashl3.27 12.95 19.18 Carbon40.22 39.25 58.12
% volaue22+33  28.62 42.39 52.45 Hydrogen 6 .19 6.31 3.97
%FixedCa(bon26'60 25.96 38.43 47.55 Nitrogen 0.81 0.80 1.18
Chiorne 0.07 0.07 0.11
Sutfur .25 5.12 7.58
Bw 7260 7085 10491 12981 Ash13.27 12.95 19.18
% Sulfur D+25 5.12 7.58 9.38 Oxygen (@ith34 .19 35.50 9.86
lbs SUL/MM BTU = 7.23 % Wi
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pyniuc Sulfur 4.32 4.22 6.25 7.73 Phos pentoxide. P,0,
% Sulfate Sutfur 0.14 0.14 0.20 0.25 Sihca, Si0,
% Organic Sulfur 0«79 0.76 1.13 1.40 Fernc oxide, Fe,0,
% Total Sulfur 5.25 5.12 7.58 9.38 Alumina, Al,O,
Titania. 1.0,
WATER SOLUBLE ALKALIES Lime. Ca0
% Na,0 = Magnesia. MgO
% K,0= Sultur tnoxide, SO,
Potassium oxide, K,0
Sodium oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Iniial Deformaton 1930  °F °F
H 1s Cone Height Softenng tH=W! 1950 °F °F
"W is Cone Width Hemisphencal (H= %4 W) 1960 °F oF
Flud 2080 °F °F
AIR DRYING LOSS =18.86
HARDGRQOVE GRINDASBILITY INDEX = *
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY = 1,33

* Insufficient Sample

DICKINSON
LABORATORIES, INC.

COAL & OIL SHALE ANALYSTS
PO.BOX 12006 EL PASO, TEXAS 799130006 9155840406

DICKINSON LABONATORIES. INC.

74




COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY

i Natiomal—Center—
—MaiIStop—95%6
'/ 2s Restom, Virginria—22092
oate 11-7-88 a8 no 880618 - 010
oritL Hoie JK=-10-B SEAM. PROJECT.
PROPERTY OEPTH: THICKNESS:
REMARKS: ' - a4 by q';l
M. M&A free EM.
PROXIMATE ANALYSIS basis As received Orv basis basis ULTIMATE ANALYSIS M As received Dry besis
% Morsture S 2.73 32.84 Maisture
% anl4.59 14.57 21.69 cabon38.15 38.09 56.72
%Vo!a1||629'83 29078 44-34 56063 Hydrogen 7.02 7-03 5-00
% Fixed Cabon22 -85  22.81  33.97 43.37 Nwogen 0.79  0.79  1.17
Chlorne 0.03 0003 0.05
Sulfur 2.44 2.43 3.62
gw 6794 6783 10100 12897 ashl4 .59 14.57 21.69
% Sulfur 244 2.43 3.62 4.62 Oxygen (@th36.98 37.06 11.75
lbs SUL/MM BTU = 3.58 % WIt.
MINERAL ANALYSIS ignited Basis
SULFUR FORMS
% Pyntic Sulfur 1+ 63 1.63 2.42 3.09 Phas pentoxide, P,0,
% Sulfate Sulfur 0.10 0.10 0.15 0.19 Silica. Si0,
% Organic Sulfur 0.71 0.70 1.05 1.34 Fernc oxide, Fe,0,
% Total Sulfur 2« 44 2.43 3.62 4.62 Alumina, AlLO,
Tiania. 10,
WATER SOLUBLE ALKALIES Lime Ca0
% Na,0 = Magnesia, MgO
% K,0= Sulfur tnoxide, SO,
Potassium oxide. K,0
Sodium oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undeterminea
BASE/ACID RATIO
Inwial Deformaton 2060  °F °F
H 1s Cone Height Softening lIH=wW) 2150 °F °F
"W s Cone Width Hemispherical (M= A W) 2210 °F oF
Flud 2420 °F °F
AIR DRYING LOSS =16.13
HARDGROVE GRINDABILITY INDEX = 62 @ 19.92 % Moisture
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY = 1,30

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

EL PASO, TEXAS 799130008  915/584-0408

DICKINSON LABONATORIES. INC.

PQ. BOX 12006

Ea)




COAL-ANALYSIS REPORT

10 UNITED STATES GEOLOGICAL SURVEY

Ternsr el

DICKINSON LABORATORIES. INC.

+6

PQ. BOX 12008

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

EL PASO, TEXAS 789130006 915/584.0408

Natiomal—Cemnter
MailI—Stop 956
Jex e ——Restom, Virginta—z2092
oaTe 11-7-88 LAB NO' 880618 - 011
DRILL HoLe JK=10-Cl SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS: |5~ ’;Hb‘—{ern)
EM. M&A free EM.
PROXIMATE ANALYSIS basis As received Dry basis basis ULTIMATE ANALYSIS basis As received Dry basis
% Mosture33+36  34.62 Morsture
% ashl0.45 10.25 15.68 Carbon40.41 39.64 60.64
% Vouwe31-13 30.54 46.71 55.40 Hyarogen 7.12  7.19  5.08
% Fixed Carbon22+-06 24.59 37.61 44.60 Nitrogen Q.78 0.76 1.17
Chiorme 0.03 0.03 0.05
Sultur 4.36 4.28 6.55
gu /382 7242 11077 13137 Ashl0.45 10.25 15.68
% Sulfur 436 4.28 6.55 7.76 Oxvgen @t36.85 37.85 10.83
lbs SUL/MM BTU = 5.91 % Wi,
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pyniuc Sulfur 2.67 2.62 4.01 4.76 Phos. pentoxide, P,0,
% Suifate Sulfur 0.15 0.15 ‘ 0.23 0.27 Sihca. $10,
% Organic Sulfur 1.54 1.51 2.31 2.73 Fernc oxide, Fe,0,
% Total Sulfur 436 4.28 6.55 7.76 Alumina, Al,0,
Tuama. T:0,
WATER SOLUBLE ALKALIES Lime. Ca0
% Na,0 = Magnesia. Mg0O
% K,0= Sulfur troxide, SO,
Potassium oxide, K,0
Sodium oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidzing Undetermined
BASE/ACID RATIO
imtial Deformaton 1950  °F °F
H1s Cone Height SofteningtH=W) 1960 °F ofF
W 1s Cone Width Hemispherical (H= W) 1970 °F °F
Flnd 2130 °F °F
AIR DRYING LOSS =21.47
HARDGROVE GRINDABILITY INDEX = 60 @ 16.75 % Moisture
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY = 1.28



COAL-ANALYSIS REPORT

ro: UNITED STATES GEOLOGICAL SURVEY

Natiomal—center
At Mall Stop 956
— _Restom, Virginta 22u92
DATE 11-7-88 LaB NO- 880618 - 012
oRiLL Hote JK=10-C1lA SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS: u>= Gl blQu
M. M&A free EM.
PROXIMATE ANALYSIS  basis As received Dry basis basis ULTIMATE ANALYSIS ﬂ As received Dry basis
% MOISIU!623 -89 18.94 Morsture
% AshD1.55 54.90 67.73 Caroon 9.49 10.10 12.47
% Volauiel 667 17.75 21.90 67.85 Hydrogen 3,92 3.44 1.64
% Fixed Carbon 7 « 89 8.41 10.37 32.15 Nitrogen 0.20 0.21 0.26
Chionne 0.02 0.03 0.03
Sufur 9.21 9.81 12.11
gw 1789 1906 2351 7285 ash51.55 54.90 67.73
% Sutfur 9+21 9.81 12.11 37.51 Oxygen @th25 .61 21.51 5.76
lbs SUL/MM BTU = 51.47 % Wt.
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pynuc Sulfur 8+ 81 9.38 11.57 35.85 Phos. pentoxide, P,0,
% Sulfate Sufur 0+ 35 0.38 0.46 1.43 Sihca, Si0,
% Organic Sulfur 0.05 0.05 0.08 0.23 Fernc oxide, Fe,0,
% Total Suttur 9+ 21 9.81 12.11 37.51 Alumina, Al,0,
Titama. 1.0,
WATER SOLUBLE ALKALIES ume. Ca0
% Na,0= Magnesia. MgO
% K,0= Sulfur tnoxige, SO,
Potassium oxide, K,0
Sodium oxide, Na,O
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
inmial Deformaton 2070  °F °F
H 1s Cone Height SofteningtH=wW) 2480 °F of
"W is Cone Width Hemispherical (H= 4 W) 28540 °F °F
Flud 2630 °F °F
AIR DRYING LOSS =16. 63
HARDGROVE GRINDABILITY INDEX = «%
FREE SWELLING INDEX 0.0

WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
e

* Insufficient Sampl

1.97

DICKINSON LASONATORIES. INC.

7+

PQ. BOX 12006

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

EL PASO, TEXAS 709130008 915/584.0406



COAL-ANALYSIS REPORT

10. UNITED STATES GEOLOGICAL SURVEY

Natiomai—Center
MatI—Stop—95%6
A Qs T Restom, Virgimia—22092
0ATE 11-7-88 LAB.NO. 880618 - 013
DRILL HoLe. JK=10-C2 SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS: O = .=t igqQ e
EM. M&A free E.M.
PROXIMATE ANALYSIS  basis As received  Dry basis basis ULTIMATE ANALYSIS  basis As received  Dry basis
% Moswe 3258 33.60 Maisture
% Ash 5039 5.31 8000 . Carbon47o28 46057 70013
%Vola(||e32008 31059 47.58 51.71 Hydfogen 7038 7044 5o54
% Fixed Cabon23 95 29.50 44.42 48.29 Nirogen 093 0.91 1.38
Chlorine 0.04 Oo 04 0. 05
Sullur 1.63 10 61 2042
B 8265 8140 12259 13324 " ash 5.39 5.31 8.00
% Sulfur 1.63 1.61 2.42 2.63 Oxygen(dnm37-35 38.12 12.48
lbs SUL/MM BTU = 1.98 % Wt
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pyritic Sulfur 0 . 7 3 0 . 72 1 . 08 1 - 17 Phos. pentoxide, P,0,
% Sulfate Sufer 0407 0.07 ~ 0.11  0.12 Silica, 10,
% Organic Sulfur 0.83 0.82 1.23 1.34 - Fernc oxide, Fe,0,
% Total Sultur 1«63 1.61 2.42 2.63 Alumina, ALO,
Twania. /O,
WATER SOLUBLE ALKALIES Lime, Ca0
% Na,0 = Magnesia, Mg0
% K,0= Sulfur tnoxde, SO,
Potassium oxide, K,0
Sodium oxide, Na,O
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Inmtal Detormaton 2110  °F °F
H is Cone Height Softening (H=W) 2170 °F of
W 1s Cone Width Hemispherical (H=%W) 2190 °F °F
Flud 2220 °F °F
AIR DRYING LOSS =10.31
HARDGROVE GRINDABILITY INDEX = 74 Q@ 25.97 % Moisture
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY = 1,25
DICKINSON
LABORATORIES, INC. .
L-7-—- E Z ’ : COAL & OIL SHALE ANALYSTS :
7 +8 PO.BOX 12008 EL PASO, TEXAS 799130006  915/584-0408 :

DICKINSON LASONATORIES. INC.



COAL-ANALYSIS REPORT

10: UNITED STATES GEOLOGICAL SURVEY

Natiomar—Center
mp_%o
A Ol T Restom, Virgimta—22092
pate 11-7-88 LAB. NO" 880618 - 014
oAiLL HoLe,. JK=10-C3 SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS: W ~ R H(pH Yo
E.M. M&A free E.M.
PROXIMATE ANALYSIS  basis As received Dry basis basis ULTIMATE ANALYSIS basis As received  Dry basis
% Moisture 33.73 35.50 Moisture
% Ash 3+75 3.65 5.66 Carbon48.80 47.50 73.64
% voaue33+13 32.24 49.99 52.99 Hyorogen 7+11  7.22  5.03
% Fixed Carbone 9«39 28.61 44.35 47.01 Nirogen 0.94 0.92 1.42
Chiorne 0.04 0.04 0.07
Suitur 0.87 0.85 1.32
g 3444 8219 12742 13507 Aash 3.75 3.65 5.66
% Suitur 087 0.85 1.32 1.40 Oxvgen (@th38 . 49 39.82 12.86
lbs SUL/MM BTU = 1.03 % Wt
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pyniuc Sulfur 0.30 0.29 0.46 0.48 Phos pentoxide. P,0,
% Sulfate Sulfur 0.03 0.03 0.04 0.04 Silca; Si0,
% Organic Sulfur 0.54 0.53"° 0.82 0.88 Fernc oxide, Fe,0,
% Total Sulfur 0+ 87 0.85 1.32 1.40 Alumina, Al,0,
Titania, 71O,
WATER SOLUBLE ALKALIES Lime, Ca0
% Na,0 = Magnesia. MgO
% K,0= Sulfur tnoxide. SO,
Potassium oxide, K,0
Sodium oxide, Na,O
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Inal Deformaton 2130 °F °F
H is Cone Height Softening (H=wW) 2220 °F °F
"W is Cone Width Hemispherical (H= W) 2280 °F °F
Flud 2470 °F °F
AIR DRYING LOSS =15.82
HARDGROVE GRINDABILITY INDEX = 71 @ 23.38 % Moisture
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY = 1,22
DICKINSON
LABORATORIES, INC.. .
L7;~;;¢- el COAL & OIL SHALE ANALYSTS :
—— o :’.‘? PO. BOX 12006 EL PASO, TEXAS 799130006  915/584-0406 n



COAL-ANALYSIS REPORT

ro: UNITED STATES GEOLOGICAL SURVEY

Natromal—Cemnter

MarI—sStop 958
CR oL Restom,—Virginmia—22092
pate 11-7-88 LAB. NO- 880618 - 015
oRiLL Hote JK-10-D SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS: (- QY649
EM. M&A free EM.
PROXIMATE ANALYSIS basis As received Ory basis basis ULTIMATE ANALYSIS basis As received  Dry basis
% Moisture 31.14 33.17 Moisture
% Aash16-79 16.29 24.38 Carbon38.32 37.19 55.66
% Volaule22+54 28.66 42.89 56.72 Hydrogen 6+45 6.59 4.31
% Fixed Carbon22+ 23 21.88 32.73 43.28 Nirogen Q77 0.74 1.11
Chlorine 0. 04 0004 0:06
Sultur 2.53 2.45 3.67
g 6697 6499 9725 12860 ashl6.79 16.29 24.38
% Sulfur 2.53 2.45 3.67 4.85 .Oxvgen(dlm:ssolo 36.70 10.81
lbs SUL/MM BTU = 3.77 % Wt..
MINERAL ANALYSIS ignited Basis
SULFUR FORMS
% Pyntic Sulfur 1.60 1.55 2.33 3.07 Phos. pentoxide, P,0,
% Sulfate Sulfur 0.23 0.22 0.33 0.43 Silica; Si10,
% Organic Sulfur 0.70 0.68 ° 1.01 1.35 Ferric oxide, Fe,0,
% Total Sulfur 2+ 93 2.45 3.67 4.85 Alumina, Al,O,
Tnania. Ti0,
WATER SOLUBLE ALKALIES Lime, Ca0
% Na,0 = Magnesia. MgQ
% K,0= Sulfur rioxide, SO,
Potassium oxide, K,0
Sodwm oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Intial Deformation 2120  °F °F
H is Cone Height Softening (H=wW) 2330 °F oF
"W is Cone Width Hemispherical (H= W1 2440 °f °F
Flud 2470 oF of
AIR DRYING LOSS =19.07
HARDGROVE GRINDABILITY INDEX = 58 @ 17.42 % Moisture
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY = 1.30
DICKINSON
LABORATORIES, INC.
J"’ E' ee ) COAL & OIL SHALE ANALYSTS
e g0 PO BOX 12006 EL PASC, TEXAS 790130008 9155840406

DICKINSON LASONATORMS. INC.



COAL-ANALYSIS REPORT

ro: UNITED STATES GEOLOGICAL SURVEY

Natiomal—Center—
mb
Ap YL T Restom, Virgimia—22092
pate 11-7-88 LAB NO 880618 - 029
ORILL HoLe, JK-11-1 SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS. ‘W~ QULU Y F
EM. ME&EA free EM.
PROXIMATE ANALYSIS  baesis As received Dry basis basis ULTIMATE ANALYSIS basis As received  Dry basis
% Mostwre 2216 29.09 Moisture
% ash 12.70 12.72 17.93 Carbon * *
% Volaule % * * * Hydrogen * *
% Fixed Carbon  * * * * Nitrogen * *
Chlorine * *
Sulfur
8tu * * * * Ash
% Sulfur 3+45 3.46 4.88 5.94 Oxygen (diff}
% Wt
MINERAL ANALYSIS ignited Basis
SULFUR FORMS
% Pyntic Sulfur 2.35 2.35 3.31 4.04 Phos pentoxide, P,0,
% Sulfate Sulfur 0 . 10 0 . 10 ) 0 . 14 0 3 17 Silica. S'O)
% Orgamic Sulfur 1.00 1.01 1.43 1.73 Ferric oxide, Fe,0,
% Total Suifur 3.45 3.46 4.88 5.94 Alumina, Al,Q,
Tinania. 10,
WATER SOLUBLE ALKALIES ume, Ca0
% Na,0 = Magnesia. Mg0
% K,0= Sulfur tnoxide. SO,
Potassium oxide, K,0
Sodium oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermned
BASE/ACID RATIO
Imtial Deformaton 1930 °F of
H is Cone Height Softening iH=W) 1970 °F °F
W 1s Cone Width Hemispherical (H= W1 1980 °F °F
Fud 2180 °F °F
AIR DRYING LOSS =16.06
HARDGROVE GRINDABILITY INDEX = 51 @ 15.52 % Moisture
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY = 1,29
* Insufficient Sample
DICKINSON
LABORATORIES, INC. :
J—-— E Z > * COAL & OIL SHALE ANALYSTS :
2 €l PO.BOK 12006 EL PASO, TEXIS TST30008 91550408 .

DICKINSON LABONATORIES. INC.



COAL-ANALYSIS REPORT

ro: UNITED STATES GEOLOGICAL SURVEY

Natiomal—center
m
ce Qs T Restom, virginta— 22092
oRitL Hote JK-11-2A SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS. W'~ A HbHIYY
EM. M&A free E.M.
PROXIMATE ANALYSIS  basis As received Dry basis basis ULTIMATE ANALYSIS basis As received Dry basis
% Mousture3 1.21 33.17 Moisture
% Ash 6+63 6.44 9.64 Carbond7 .54 46.19 69.12
% volauie3 090 30.02 44.91 49.70 Hydrogen 6 .46 6.59 4.31
% Fixed Carbon3 126 30.37 45.45 50.30 Nitrogen 0.96 0.94 1.40
Chionne 0.04 0.04 0.06
Sultur 1.64 1.60 2.39
g 8255 8019 12000 13279 Ash 6.63 6.44 9.64
% Sulfur 1 +64 1.60 2.39 2.65 Oxygen (a36.73 38.20 13.08
lbs SUL/MM BTU = 2.00 % W,
MINERAL ANALYSIS ignited Basis
SULFUR FORMS
% Pyntic Sulfur 0.95 0.92 1.38 1.52 Phos. pentoxide, P,0,
% Sulfate Suttur 0+ 07 0.07 0.10 0.11 Silica, $10,
% Organic Sulfur 0.62 0.61 0.91 1.02 Ferrnic oxide, Fe,0,
% Total Sultur 1+ 64 l1.60 2.39 2.65 Alumina. Al,O,
Titania. 710,
WATER SOLUBLE ALKALIES Lime. Ca0
% Na,0 = Magnesia, MgQ
% K,0= Sulfur tnoxide, SO,

Potassium oxide, K,0

Sodium oxide, Na,0

FUSION TEMPERATURE OF ASH Reducing Oxicdizing Undetermined
BASE/ACID RATIO

tmtal Deformation 1970 °F °F

H is Cone Height Softening H=W) 2110 °F °F
W is Cone Width Hemispherical (H= % W) 2130 °F °F
Fugd 2140 °F °F

AIR DRYING LOSS 16.37
HARDGROVE GRINDABILITY INDEX 65 @ 20.09 % Moisture

FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY = 1.24

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

82_ PO.BOX 12008  EL PASO, TEXAS 799130006  915/584-0496 :

J&.}E’o—ée.;._/

DICKINSON LABONATORIES. INC.




COAL-ANALYSIS REPORT

ro: UNITED STATES GEOLOGICAL SURVEY

Natiormal—<Center
s Mail—Stop 956
- —Restom,Vvirgtia——22092
oate 11-7-88 Lag no. 880618 - 005
oRiLL Hote JK-11-2B SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:

REMARKS: J — Tulb&o0

EM. M&A free EM.
PROXIMATE ANALYSIS  basis As received  Dey basis basis ULTIMATE ANALYSIS basis As racasived  Dry basis
% Mo’sture3 0.29 30.40 Morsture
% Ash 5058 5057 8.00 Cafbon48¢86 48.78 70009
%Vola(lle32°89 32.84 47.18 51-29 Hydrogen 6-59 6.59 4.59
%FixedCarbon31°24 31.19 44-82 48.71 Nmogen 0095 0.94 1036

Chlonne 0 . 04 0 . 04 0 . 06
Suifur 1-94 1.93 2.78

o 8683 8669 12456 13539 asn 5.58 5.57  8.00
wsutw 1.94 1.93  2.78  3.02 Ovgen@it36.04 36.15 13.12
lbs SUL/MM BTU =  2.23 _—

MINERAL ANALYSIS Ignited Basis
SULFUR FORMS

% Pynitic Sulfur 1.19 1.18 1.70 1.85 Phos. pentoxide. P,0,

% Sulfate Sulfur 0.05 0.05 i 0.08 0.08 Sihca, Si0,

% Organic Sulfur 0.70 0.70 1.00 1.09 ’ Fernic oxide, Fe,0,

% Total Sulfur 1.94 1.93 2.78 3.02 Alumina, Al,0,
Titania, 7.0,

WATER SOLUBLE ALKALIES Lime. Ca0
% Na,0= Magnesia. MgO

% K,0= Sulfur tnoxide. SO,

Potassium oxide, K,0

Sodium oxide, Na,0

FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO

inmal Deformation 2050  °F °F

H 1s Cone Height Softening (H=wW1 2160 °f °F
"W is Cone Width Hemispherical (H=%W) 2170 °F °F
Fuid 2180 °F °F

AIR DRYING LOSS 10.93
HARDGROVE GRINDABILITY INDEX 69 @ 21.86 % Moisture

1]

FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY = 1.25
DICKINSON '
LABORATORIES, INC. :
J__. E, 2 ¢ . COAL & OIL SHALE ANALYSTS :
S 22 PO.BOX 12008 EL PASQ, TEXAS 700130006 915/504-0400

DICKINSON LASONATORNS. INC.



COAL-ANALYSIS REPORT

ro: UNITED STATES GEOLOGICAL SURVEY

(Terrsr el

DICKINSON LABONATORIES. INC.

€4

Natioral—Cemnter
MatI—Stop 956
o e (P T Restom, Virgimta—22092
oate 11-7-88 a8 No 880618 - 006
ORILL HOLe JK-12-1 SEAM: PROJECT.
PROPERTY DEPTH: THICKNESS:
REMARKS. W~ "4 w552\
M. M&A free EM.
PROXIMATE ANALYSIS E“i As received Ory basis basis ULTIMATE ANALYSIS Ei_s As received Dey basis
% Mosture36-25  35.68 Mossture
% asn16.02 16.16 25.13 Carbon32.75 33.04 51.37
% Volawe32+-77 36.08 56.10 74.93 Hydrogen 6.39 6.35 3.66
%FixedCarbOﬂll‘96 12.08 18.77 25.07 Nitrogen 0.73 0.74 1.15
Chionne 0.23 0.23 0.36
Sulfur 4.95 5.00 T7.77
g 9979 6032 9378 12525 Ashl6.02 16.16 25.13
% Sutur 4-95 5.00 7.77 10.38 Oxygen @138.93 38.48 10.56
lbs SUL/MM BTU = 8.29 % Wt
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% pyntc Sulfur 4+ 13 4.16 6.47 8.65 Phos. pentoxide. P,0,
% Sulfate Sulfur 0.19 0.19 0.30 0.40 Sihca, Si0,
% Organic Sulfur 0+ 63 0.65 1.00 1.33 Ferric oxide. Fe,0,
% Total Sulfur 4+ 95 5.00 7.77 10.38 Alumina. Al,0,
Titania. 10O,
WATER SOLUBLE ALKALIES Lime. Ca0
% Na,0 = Magnesia. MgQ
% K,0= Suifur tnoxige. SO,
Potasstum oxide, K,0
Sodwum oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Inal Deformaton 2050  °F °F
H s Cone Height SofteningtH=wW) 2100 °F °F
"W is Cone Width Hemisphencal (H= %4 W) 2160 °F °F
Flud 2200 °F °F
AIR DRYING LOSS =13.07
HARDGROVE GRINDABILITY INDEX = 72 @ 26.01 % Moisture
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY = 1.31
DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO. BOX 12008 EL PASQ, TEXAS 799130008 915/584-0408



COAL-ANALYSIS REPORT

ro: UNITED STATES GEOLOGICAL SURVEY

Natiomat—Center

Mail—Stop 956

™26 Restom, Virgints

24VUJ 4

oaTe 11-7-88 LAB NO 880618 - 019
oRiLL Hote JK=12-2 SEAM: PROJECT.
PROPERTY DEPTH: THICKNESS.
REMARKS. uwO— NUbS 0T
EM. MEA free EM.
PROXIMATE ANALYSIS  basis As received Dry basis basis ULTIMATE ANALYSIS basis As received Dry basis
% Mosture 2889 26.25 Morsture
%ash4l.51 43.05 58.38 Carbon15.77 16.35 22.17
% Volaue L9.08 19.79 26.84 64.48 Hydrogen 4 .68 4.44 2.04
%Fi,edCa,bonlo.Sz 10.91 14.78 35.52 Nitrogen 0.35 0.36 0.49
Chionne 0.11 0.11 0.16
Sultur 7.08 7.34 9.95
g 2799 2903 3937 9458 ash41.51 43.05 58.38
% Sulfur 7 +08 7.34 9.95 23.91 Oxygen aitn 30.50 28.35 6.81
lbs SUL/MM BTU = 25.28 % Wi.
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pyntic Sulfur 6.27 6.50 8.82 21.19 Phos pentoxide, P,0,
% Sulfate Sulfur 0.31 0.32 i 0.43 1.03 Sica. S10,
% Qrganic Sulfur 0.50 0.52 0.70 1.69 Ferric oxde. Fe, 0,
% Total Sulfur 7 . 08 7 . 34 9 . 95 23 - 91 Atumina, Al,O,
Titania. 10,
WATER SOLUBLE ALKALIES Lime. Ca0
% Na,0 = Magnesia, Mg0
% K,0= Sulfur trioxide, SO,
Potassium oxide. K,0
Sodium oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxichzing Undetermined
BASE/ACID RATIO
intial Deformaton 2410 °F °F
H is Cone Height Softening H=wW) 2490 °F °F
"W is Cone Width Hemispherical (H= W) 2530 °F °F
Flud 2650 °F °F
AIR DRYING LOSS =11.99
HARDGROVE GRINDABILITY INDEX =< 117 @ 16.20 % Moisture
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY = 1.66

DICKINSON LABONATORIES. INC. 8 C

OICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO. BOX 12006 EL PASO, TEXAS 799130006 915/584-406



COAL-ANALYSIS REPORT

ro: UNITED STATES GEOLOGICAL SURVEY

Natiomal—<Cemnter
\ i Neln Maifl Stop 956
2 . T——————REstom, Virgimta 22092
oate 11-7-88 LAB NO 880618 - 020
oRiLL HoLe JK=12-3 SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS. ). 3H6< 0%
EM. ME&A free EM.
PROXIMATE ANALYSIS basis As received Ory basis basis ULTIMATE ANALYSIS basis As received Dry basis
% Mosture 2276  31.38 Morsture
% ash23.06 22.53 32.83 Carbon28.79 28.13 40.99
% Volaue 2609 25,49 37.15 55.30 Hydrogen D+ 76 5.88 3.46
% Fixed Carbon 2109  20.60 30.02 44.70 Nittogen 0.58 0.57 0.83
Chionne 0.08 0.08 0.12
Sufrl1.96 11.68 17.02
pu 9706 5575 8124 12094 Aash23.06 22.53 32.83
% Sufur 11 .96 11.68 17.02 25.34 Oxygen 29 .77 31.13 4.75
lbs SUL/MM BTU = 20.95 % Wt
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pynitic Sulfur 11.74 11.47 16.72 24.89 Phos pentoxide, P,04
% Suifate Sutur 0-19  0.18  0.27  0.40 Siica. $10,
% Organic Sulfur 0.03 0.03 0.03 0.05 Fernc axide. Fe,0,
% Total Suliur11 .96 11.68 17.02 25.34 Alumina. Al,0,
Titarma. 110,
WATER SOLUBLE ALKALIES Lime. Ca0
% Na,0 = Magnesia. MgO
% K,0= Sulfur tnoxige. SO,
Potassium oxide, K,0
Sodium oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidzing Undetermined
BASE/ACID RATIO
imual Deformation 1980  °F °F
H1s Cone Height Softening H=W1 1990 °F °F
W s Cone Width Hemispherical (H= W1 2000 °F °F
Fiud 2130 °F °F
AIR DRYING LOSS =26.31
HARDGROVE GRINDABILITY INDEX = *
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY = 1.44

* Insufficient Sample

DICKINSON LABONATONIES. INC.

g6

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO. BOX 12008 EL PASO, TEXAS 799130006  915/584-5466



COAL-ANALYSIS REPORT

o UNITED STATES GEOLOGICAL SURVEY
Nattional—center

e Vg MailI Stop 9S6

- ———Restom,  vVirginmta—=z2092
pare 11-7-88 a8 N0 880618 - 021
oriLL HoLe JK=12-4 SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:

REMARKS. U~ Qs 0YH

EM. M&A free EM.
PROXIMATE ANALYSIS basis As received Dry basis basis ULTIMATE ANALYSIS basis As received Dry basis
% Mosture 29+ 53 26.49 Moisture
%ashdl1.60 41.06 55.86 cabon20.42 20.16 27.42
% Volane 22+ 48 22.19 30.19 68.40 Hydrogen 4.+90 4.98 2.74
% Fixed Cabon £0+39 10.26 13.95 31.60 Nitrogen 0. 40 0.39 0.53

Chlorine 0.10 0.10 0.13
Sultur 3.03 2.99 4.07

gu 3685 3637 4948 11210 ash41.60 41.06 55.86
% Sulfur 3.03 2.99 4.07 9.21 owgen«o-m29.55 30.32 9.25
lbs SUL/MM BTU = 8.22 % Wt

MINERAL ANALYSIS Ignited Basis
SULFUR FORMS

% Pyntic Suifur 2.26 2.24 3.04 6.89 Phos pentoxide. P,0,

% Sulfate Sulfur 0.02 0.02 0.02 0.05 Sica; S10,

% Organic Sulfur 0.75 0.73 1.01 2.27 Fernc oxde. Fe,0,

% Total Sulfur 3.03 2.99 4.07 9.21 Alumina. Al,O,
Titania. T1Q,

WATER SOLUBLE ALKALIES Lime, Ca0
% Na,0 = Magnesia. MgO

% K,0= Sultur tnoxide. SO,

Potassium oxide. K,0

Sodium oxide. Na,Q

FUSION TEMPERATURE QF ASH M Oxidizing Undetermined
BASE/ACID RATIO

inval Deformation 2300  °F °F

H 15 Cone Herght Softening tH=wW) 2460 °F °F
"Wis Cone Width Hemisphencal H= %W) 2590 °F oF
Fiud 2650 °F °F

AIR DRYING LOSS =19.88
HARDGROVE GRINDABILITY INDEX 126 @ 8.25 % Moisture

FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY = 1,857

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

8?- PO.BOX 12008 EL PASO, TEXAS 799130008  915/584-0400

DICKINSON LABONATORIES. INC.




COAL-ANALYSIS REPORT

C& Qe o UNITED STATES GEOLOGICAL SURVEY
. Natiomai—Cemnter
Mail—Stop9%%6
Restom,—Virginia—22092
pate 12-15-88 LAB NO 880809 - 017
oriLL Hote JK-12-5 SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS: 5 - 2 U505
EM. M&A free EM.
PROXIMATE ANALYSIS basis As received Cry basis basis ULTIMATE ANALYSIS basis As received  Dry besis
% Moisture 35.46 35.15 Maorsture
% ash 1043 10.48 16.17 Cabon 39.66 39.85 61.45
% Volatle 2230  29.44 45.39 54.15 Hydrogen ©6.68 6.66 4.20
% Fixed Carbon 2481  24.93 38.44 45.85 Nirogen 1.01 1.01 1.56
Chiorme 0.09 0.09 0.14
Sulfur 3.49 3.50 5.40
g 6815 6848 10559 12595 ash 10.43 10.48 16.17
% Sulfur 349 3.50 5.40 6.44 Oxygen aith 38 .64 38.41 11.08
lbs SUL/MM BTU = 5.11 % WL,
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pynitic Sulfur 1.98 1.99 3.07 3.66 Phos pentoxide. P,0,
% Sulfate Suifur 0.36 0.36 0.56 0.66 Silica. S10,
% Organic Suifur 1.15 1.15 1.77 2.12 Fernc oxide. Fe,0,
% Total Sulfur 3«49 3.50 5.40 6.44 Alumina. ALO,
Tiania. T:0,
WATER SOLUBLE ALKALIES Lime, Ca0
% Na,0 = Magnesia. MgO
% K,0= Suifur tnoxide. SO,
Potassium oxide, K,0
Sodium oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Imnal Oeformaton 2010 °F °F
H 15 Cone Height Softening (H=W) 2040 °F °F
"W s Cone Width Hemispherical (H=%W) 2050 °F °F
Fud 2300 °F °F
AIR DRYING LOSS =18.16
HARDGROVE GRINDABILITY INDEX 79 @ 20.76 % Moisture
FREE SWELLING INDEX 0.0

WATER SOLUBLE CHLORINE
APPARENT SPECIFIC GRAVITY

{1 I I T

ge

DICKINSON LASONATORIES. INC.

PO, BOX 12006

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

EL PASO, TEXAS 799130008 915/584-0406



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY

2 Natiomat—Center
Matl—Stop 956
————Restom, Virginta— 22092
oare 12-15-88 Lag no 880809 - 018
oRiLL HoLe JK-=12-6 SEAM- PROJECT:
PROPERTY DEPTH- THICKNESS:
REMARKS. U = AHp O
EM. M&A free E.M.
PROXIMATE ANALYSIS basis As received Jrv basis basis ULTIMATE ANALYSIS basis As received Dry basis
% Mosture 2828 27.49 Morsture
% ash 28.43 28.74 39.64 Carbon 29.37 29.69 40.95
% Volawe 2849 28.80 39.72 65.80 wyarogen 5-47  5.41  3.21
% Fixed Carbon 14-80  14.97 20.64 34.20 Nwogen 0.59  0.59  0.82
Chiorne 0.07 0.07 0.10
Sulfer 5.19 5.25 7.24
g 9SV57 5113 7051 11681 Ash 28.43 28.74 39.64
% Sulfur 5.19 5.25 7.24 11.99 Oxygen(dlm30.88 30.25 8.04
lbs SUL/MM BTU = 10.27 % Wt.
MINERAL ANALYSIS Igruted Basis
SULFUR FORMS
% Pynitic Sulfur 3 . 61 3 . 65 5 . 03 8 - 3 4 Phos pentoxide, P,0,
% Sulfate Sulfur 0.63 0.63 0.87 1.45 Silica, S10,
% Organic Suifur 0.95 0.97" 1.34 2.20 Fernc oxide, Fe,0,
% Total Sulfur D+ 19 5.25 7.24 11.99 Alumina, Al,O,
Titania, 110,
WATER SOLUBLE ALKALIES Lime, Ca0
% Na,0 = Magnesia. MgO
% K,0= Sulfur trioxide, SO,
Potassium oxide. K,0
Sodium oxide. Na,0O
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
imual Deformaton 2160 °F °F
H 1s Cone Height SoftemngtH=wW) 2320 °F °F
"W 1s Cone Width Hemispherical (H= bWy 2380 °F °f
Flud 2410 °F °F
AIR DRYING LOSS =18.88
HARDGROVE GRINDABILITY INDEX 91 @ 10.62 % Moisture

FREE SWELLING INDEX
WATER SOLUBLE CHLORINE
APPARENT SPECIFIC GRAVITY

000

/|

DICKINBON LASONATORIES. INC.

g9

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO, BOX 12006 EL PASO, TEXAS 799130008  915/584-0408



COAL-ANALYSIS REPORT

10. UNITED STATES GEOLOGICAL SURVEY

Natiomatr—Ccenter

Cw o

MatlI—stop 956

Restom,—Virgint=a

PATA S -4

DATE 12—15-88

s No 880809 - 019

oRILL HoLe JK=12-7 SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS. (»- b S‘O J‘)
E.M. M&A free EM.
PROXIMATE ANALYSIS  basis As received  Zry basis basis ULTIMATE ANALYSIS basis As received  Dry basis
% Moisture 23.54 24.22 Morsture
%ash 48.34  47.91 63.22 Caoon 12.68 12.57 16.59
% Volatile 18-46 18.29 24.14 65.63 Hydrogen 4-14 4.20 1.97
% Fixed Carbon 9-66 9.58 12.64 34-37 Nurogen 0.24 0.24 0.32
Cnionre  0.09 0.09 0.12
Sulfur 7.36 7.29 9.63
By 2398 2376 3136 8526 ash 48.34 47.91 63.22
%sutw 736  7.29 9.63 26.17 Oxygen it 27.15 27.70  8.15

lbs SUL/MM BTU = 30.68

SULFUR FORMS
% Pyntic Sulfur 5.91 5.86 7.73 21.02

% Sulfate Sultur 0+ 63 0.62 0.82 2.23
% Organic Suifur 0.82 0.81 1.08 2.92
% Total Sulfur 7+ 36 7.29 9.63 26.17

WATER SOLUBLE ALKALIES

% Wt

MINERAL ANALYSIS ignited Basis
Phos pentoxide, P,0,
Silica. StO,
Fernc oxide. Fe,0,
Alumina, Ai,0,
Titanmia. TIO,
Lime, Ca0

% Na,0 = Magnesia. MgO
% K,0= Sultur trioxide. SO,
Potassium oxide, K,0
Sodum oxige. Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Inital Deformatnon 2470 °F °F
H s Cone Height Softenng tH=W) 2580 °F °F
"W ts Cone Width Hemispherical tH= % W) >2700 °F °F
Flug >2700 °F °F
AIR DRYING LOSS =19,.31
HARDGROVE GRINDABILITY INDEX *
FREE SWELLING INDEX 0.0

WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

DICKINSON LABONRATORIES. INC. Ci O

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO. BOX 12008 EL PASO, TEXAS 799130006  915/584.0408



T10:

COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY

NatTonat—Center

DICKINSON LASONATORIES, INC.

9

A 3
- MatlI—Stop 956
Restom, Virginia—22092
oate  12-15-88 L8 No 880809 - 016
oRILL HoLe JK-12-8 SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS. W= 2 o 50T
EM. M&A free EM.
PROXIMATE ANALYSIS basis As received Ory basis basis ULTIMATE ANALYSIS basis As received Dry basis
% Moswre 3432 36.02 Morsture
%asn 4-48  4.36 6.82 cabon 47.78 46.55 72.75
% voawe 31-22 30.41 47.53 51.01 Hyorogen 7-30  7.40  5.26
% Fixed Carbon 29098 29-21 45-65 48.99 Nitrogen 0.59 0-58 0090
Chlonne 0009 0009 0013
Sutur 0.26 0.26 0.40
gy 8071 7862 12289 13188 ash 4.48 4.36 6.82
% Sulfur 0.26 0.26 0.40 0.43 Oxygen idifh) 39.50 40.76 13.74
lbs SUL/MM BTU = 0.33 " Wi
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS -_—
% Pyritic Sulfur 0.01 0.01 0.01 0.01 Phos pentoxide, P,0,
% Sulfate Sulfur 0.02 0.02 ) 0.04 0.04 Sihica, $i0,
% Qrgamic Sulfur 0.23 0.23 0.35 0.38 Ferric oxide, Fe,0,
% Total Sulfur 0.26 0.26 0.40 0.43 Alumina, Al,O,
Titarma. T10,
WATER SOLUBLE ALKALIES ume, Ca0
% Na,0 = Magnesia. MgO
% K,0= Sutfur tnoxide, SO,
Potassium oxide, K,0
Sodum oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidhzing Undetermined
BASE/ACID RATIO
initial Deformaton 2000 °fF °F
H is Cone Height Softening (H=wW1 2090 °r °F
W is Cone Width Hemispherical (H=%W) 2100 °F °F
Fud 2150 °F °F
AIR DRYING LOSS =21.79
HARDGROVE GRINDABILITY INDEX = 73 @ 18.20 % Moisture
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
DICKINSON
LABORATORIES, INC.
J— ? 2 e ' COAL & OIL SHALE ANALYSTS
2 PO BOX 12006 EL PASO, TEXAS 799130008 915/584-0406



DATE 11-1-89

Drill Hole :

W250660

JK-13-

1

COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center
Mail Stop 956
Reston, Virginia

LAB NUMBER

Int :

890483

22092
- 001

Thickness :

M&A free

EM.

PROXIMATE ANALYSIS M As received " v basis basis ULTIMATE ANALYSIS basis As received Dey basis
% Moswe 22-51  26.15 Morsture
% ash 21.25  20.25 27.42 Caoon 40.77  38.86 52.61
% Volanle 3211 30.60 41.43 57.09 Hydrogen ©.16 6.40 4.70
% Fixed Carbon 24-13 23.00 31.15 42-91 Nmogen 0-92 0088 1.19
Chionne 0.03 0.03 0.04
Suifur 1.72 1.64 2.23
su 7329 6985 9458 13032 asn21.25 20.25 27.42
% Sulfur L1+72 1.64 2.23 3.07 Oxvgenaith 29.15 31.94 11.81
lbs SUL/MM BTU = 2.35 % WL
MINERAL ANALYSIS Igruted Basis
SULFUR FORMS
% Pynitic Sulfur 1.20 1.15 1.55 2.14 Phos pentoxige, P,Q,
% Sulfate Sultur 0.15 0.15 0.20 0.27 Sihca. S10,
% Organic Sulfur 0.37 0.34 . 0.48 0.66 Fernc oxide, Fe,Q,
% Total Sulfur L+ 72 1.64 2.23 3.07 Alumina, AlLO,
Tnania. 11O,
WATER SOLUBLE ALKALIES Lime. Ca0
% Na,0 = Magnesia. MgQ
% K,0= Sulfur tnoxide, SO,
Potassium oxide, K,0
Sodium oxide. Na,0O
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
inimal Deformation 2480 ©oF °F
H1s Cone Height Softering tH=wW1 2510 °f of
W s Cone Width Hemispherical (H=%wW) 29530 °F °F
Flug 2550 of °F
AIR DRYING LOSS =22.48
HARDGROVE GRINDABILITY INDEX 52 @ 4.74 % Moisture
FREE SWELLING INDEX 0.0

WATER SOLUBLE CHLORINE
APPARENT SPECIFIC GRAVITY

(Ternsr Tl

DICKINSON LASORATORIES. INC.

92

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO, BOX 12006 EL PASO, TEXAS 79913-0006 915/584-0406



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center
Mail Stop 956

Reston, Virginia 22092
DATE 11-1-89 LAB NUMBER : 890483 - 002
Drill Hole : JK-13-2- Int Thickness :
W 25066 |
EM. M&A free E.M.
PROXIMATE ANALYSIS  basis As received Cry basis basis ULTIMATE ANALYSIS M As received Dry basis
% Mosue 2890 32.93 Morsture
%A 10.48  9.89 14.74 Cabon 44.99  42.44 63.27
% Voaue 28-94  27.30 40.70 47.74 harogen 6.27  6.55  4.27
% Fixed Carbon 3168 29.88 44.56 52.26 Nrogen 1.03 0.97 1.45
Chionne 0.04 0.04 0.06
Sutfur 1.929 1.87 2.79
sw 7873 7426 11073 12987 ash 10.48  9.89 14.74
%sunr 199  1.87  2.79  3.27 Oxygen (it 35.20 38.24 13.42
lbs SUL/MM BTU = 2.52 % Wi’
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pyniuc Suilfur 1.19 1.13 1.68 1.97 Phos pentoxige, P,0,
% Sulfate Sultur 9+ 15 0.14 0.20 0.24 Silica, SI0,
% Organic Suifur 0.65 0.60: 0.91 1.06 fernc oxide. Fe,0,
% Total Sulfur L+99 1.87 2.79 3.27 Alumina, AL,O,
Titama. T1O,
WATER SOLUBLE ALKALIES Lime. Ca0
% Na,0 = Magnesia, MgO
% K,0= Sultur inoxige, SO,
Potassium oxige. K,0
Sodium oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetarmined
BASE/ACID RATIO
Inmial Deformavon 2020 of of
H 1s Cone Height Softening (H=W1 2 040 - °F
W s Cone Width Hemispherical (H= 2 W) 2070 oF of
Flug 2100 o °F
AIR DRYING LOSS =23.88
HARDGROVE GRINDABILITY INDEX 64 @ 11.89 % Moisture
FREE SWELLING INDEX 0.0

WATER SOLUBLE CHLORINE
APPARENT SPECIFIC GRAVITY

o

DICKINSON LABONATORIES. INC.

95

TDRIES, INC.

COAL & OIL SHALE ANALYSTS
PO. BOX 12008  EL PASO, TEXAS 799130008  915/504-0406



COAL-ANALYSIS REPORT

10:UNITED STATES GEOLOGICAL SURVEY

atiomal—Tente
ae ot — MEiT-Stop 9se—
T _Restom, Virgimta——22092
DATE 6-21-88 LAB NO 880303 - 030
oAILL Hote JK=14-A SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS: L= QU509
EM. M&A free EM.
PROXIMATE ANALYSIS basis As received Dry basis basis ULTIMATE ANALYSIS basis As received Dry basis
% Moisture 30.40 33.36 Moristure
% ash 10.66 10.20 15.31 Carbon 43.79 41.93 62.91
% Volatile 31.57 30.23 45.36 53056 Hydrogen 6-66 6086 4.69
% Fixed Carbon 2737 26.21 39.33 46.44 Nirogen 0.91 0.87 1.31
Chiorne 0.06 0.06 0.09
Sulfur 2.25 2.15 3.23
Bu 7854 7520 11285 13325 Ash10.66 10.20 15.31
% Sulfur 2425 2.15 3.23 3.82 Oxygen it 35.67 37.93 12.46
.
lbs SUL/MM BTU = 2.86 % Wt
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pynuc Sulfur 194 1.86 2.79 3.30 Phos. pentoxide, P,0,
% Suifate Sulfur 0.04 0.04 i 0.05 0.06 Silca. SI10,
% Organic Sulfur 0.27 0.25 0.39 0.46 Fernc oxide, Fe,0,
% Total Sutfur 2 +25 2.15 3.23 3.82 Alumina, Al,O,
Tiuama, 10,
WATER SOLUBLE ALKALIES Lime, Ca0
% Na,0 = Magnesia. MgO
% K,0 = Sultur tnoxide, SO,
Potassium oxide, K,0
Sodium oxide. Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Inmal Deformaton 1940 °F °F
H is Cone Height Softening (H=wi 1970 °F oF
"W s Cone Width Hemispherical tH=%2W) 1990 °F ofF
Fud 2050 °F °F
AIR DRYING LOSS =28.94
HARDGROVE GRINDABILITY INDEX = 50 @ 6.22 % Moisture
FREE SWELLING INDEX = 0 . 0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
DICKINSON ’
LABORATORIES, INC. .

OICKINSON LASONATORIES. INC.

94

COAL & OIL SHALE ANALYSTS
PO. BOX 12008 EL PASO, TEXAS 789130008  915/584-0408 i



COAL-ANALYSIS REPORT

r0: UNITED STATES GEOLOGICAL SURVEY

=17 —National Cemnter
er Matl Stop 956
T Restom, virgimia—22092
pate 6-21-88 LAB NO- 880303 - 031
oRiLL HoLe JK=14-Bl SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS. \W="3HL S\ O
EM. M&A free EM.
PROXIMATE ANALYSIS  basis As received Ory basis basis ULTIMATE ANALYSIS basis As received Dry basis
% Moisture 3 1 . 93 3 6 Y 90 Moisture
% Ash D.31 4.92 7.80 Cabon 47.37 43.91 69.59
% volanie 30.81  28.56 45.26 49.08 Hydrogen 6.+95 7.26 4.96
% Fixed Carbon 31.95 29.62 46.94 50.92 Nitrogen 0.97 0.90 1.42
Chlorine 0.07 0.06 0.10
Sufur 0.89 0.83 1.31
g 8269 7665 12148 13175 " ash 5.31 4,92 7.80
% Sultur 089 0.83 1.31 1.42 Oxygen (a1 38 .44 42.12 14.82
1lbs SUL/MM BTU = 1.08 % Wt
MINERAL ANALYSIS ignited Basis
SULFUR FORMS
% Pyriic Sulfur 0.43 0.40 0.63 0.69 Phos. pentoxide, P,0,
% Sulfate Sulfur 0.03 0.03 0.04 0.05 Sihca, Si0,
% Organic Sulfur 0.43 0.40  0.64 0.68 Fernc oxide. fe,0,
% Total Sultur 0+ 89 0.83 1.31 1.42 Alumina. Al,O,
Titama. 710,
WATER SOLUBLE ALKALIES Lime, Ca0
% Na,0 = Magnesia. MgO
% K,0= Sulfur troxide, SO,
Potassium oxide, K,0
Sodium oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
intial Deformaton 1920 °F °F
H 1s Cone Height Softening (H=wW1 2070 °F °F
W is Cone Width Hemispherical (H= 2 W) 2090 °F of
Fud 2130 °F °F
AIR DRYING LOSS =32.11
HARDGROVE GRINDABILITY INDEX = 61 @ 7.06 % Moisture

FREE SWELLING INDEX =
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =

0.0

7

DICKINSON LASORATORIES. INC.

s

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO. BOX 12008 EL PASQ, TEXAS 799130008 915/564-0406 .



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY

DICKINSON LASONATORES. INC.

96

T0:
——Natiomai—Center
—Mail—Stop 956
O D —Restom,Virgimia—22092
pate 11-7-88 A8 No 880618 - 024
pAiLL Hote JK-14-CS SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS: 1) = 7', &7
M. M&A free E.M.
PROXIMATE ANALYSIS  basis As received  Dry basus basis ULTIMATE ANALYSIS basis As received  Dry basis
% Moisture 26.59 26.88 Morsture
% Ash 40.02 39.87 54.52 Carbon20.63 20.54 28.10
% Volaue 1993 19.85 27.15 59.70 Hydrogen .05 5.07 2.82
% Fixed Carbon 13-46 13.40 18.33 40.30 N;(rogen 0.42 0-42 0.57
Chionne 0. 05 0-05 0.07
Sultur 3.99 3.97 5.43
guw 3464 3450 4718 10374 " asn40.02 39.87 54.52
% Sulfur 3+ 99 3.97 5.43 11.94 Oxygen @ 29.84 30.08 8.49
lbs SUL/MM BTU = 11.51 % Wi,
MINERAL ANALYSIS ignited Basis
SULFUR FORMS
% Pyntic Sulfur 3.48 3.47 4.75 10.43 Phos. pentoxide. P,0,
% Sulia(e Sulfur 0.08 0.08 ‘ 0.10 0.23 Silica; SI0,
% Organic Sulfur 0.43 0.42 0.58 1.28 Fernc oxide, Fe,0,
% Total Sulfur 3+ 99 3.97 5.43 11.94 Alumina, Al,O,
Tuania. 110,
WATER SOLUBLE ALKALIES Lime, Ca0Q
% Na,0= Magnesia. MgO
% K,0= Sultur tnoxide. SO,
Potassium oxide. K,0
Sodwum oxide. Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
inial Deformation 2360 °F °F
H s Cone Height Sottening (H=W) 2570 °F °F
W s Cone Width Hemispherical (H= W) 2600 °F oF
Fud 2670 °F of
AIR DRYING LOSS =24.08
HARDGROVE GRINDABILITY INDEX =  *
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY = 1.53
* Insufficient Sample
DICKINSON .
LABORATORIES, INC. :
COAL & OIL SHALE ANALYSTS :

POLBOX 12006 EL PASQ, TEXAS 709130008 91S/584-9408 ?



COAL-ANALYSIS REPORT

ro; UNITED STATES GEOLOGICAL SURVEY

Natiomal—center
A™Q, T Restom, virgimta 22092
oare 11-7-88 a8 No 880618 - 022
oAiLL HoLe JK—-14-B2 SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:

REMARKS: L~ QY b4 1o

As received  Dry basis
48.96 78.38
7.28 4.93
0.90 1.45
0.06 0.10
0.56 0.89
3.43 5.49
38.81 8.76

EM. M&A free EM.
PROXIMATE ANALYSIS basis As received Dry basis basis ULTIMATE ANALYSIS basis
% Moisture 34 . 71 37 . 53 Moisture
% Ash 3.58 3.43 5.49 Carbon 51 .17
% Voawe 31.00 29.67 47.49 50.24 Hyarogen 7«10
% Fixed Cabon 30-71  29.37 47.02 49.76 Nitogen 0.95
Chiorme 0.06
Sulfur 0.58
g 8188 7834 12541 13269 Ash 3.58
% Sulfur 0.58 0.56 0.89 0.94 Oxvgen(dllﬁ36.56
lbs SUL/MM BTU = 0.71 % Wt.

MINERAL ANALYSIS Ignited Basis

SULFUR FORMS

% Pyntic Sulfur 0.14 0.13 0.21 0.22 Phos. pentoxide, P,0,

% Sulfate Sulfur 0.04 0.03 0‘. (o] 0.06 Sihca. $10,

% Orgamic Suifur 0.40 0.40 0.62 0.66 " Fernc oxide, Fe,0,

% Total Sulfur 0«58 0.56 0.89 0.94 Alumina, Al,0,
Titama. 110,

WATER SOLUBLE ALKALIES Lime, Ca0
% Na,0 = Magnesta. MgO

% K,0= Sulfur tnoxide, SO,

Potassium oxide, K,0

Sodium oxide, Na,0Q

FUSION TEMPERATURE QF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO

Ininal Deformaton 2180 °F °F

H 15 Cone Height Softening tH=wW} 2200 °F °F

"W 1s Cone Width Hemispherical (H= YW1 2210 °F °F

Flud 2240 °F °F
AIR DRYING LOSS =13.03

RDGROVE GRINDABILITY INDEX = 76 @ 28.17 % Moisture
FREE SWELLING INDEX = 0,0
WATER SOLUBLE CHLORINE =

APPARENT SPECIFIC GRAVITY = 1.21

OICKINSON LABONATORIES. INC. C) 7—

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO. BOX 12008  EL PASO, TEXAS 709130008  915/584-9406



COAL-ANALYSIS REPORT

10: UNITED STATES GEOLOGICAL SURVEY

Natiormar—Center
= O Matl Stop 956
RES:U", Uirgtllia eUJ L
pate 11-7-88 s No 880618 - 023
oriLL Hote JK-14-B3 SEAM: PROJECT:
PROPERTY DEPTH: THICKNESS:
REMARKS. . ~ Zv ks 1>

EM. MEA free
PROXIMATE ANALYSIS b_o& As received Dry basis basis
%Monsxure32-63 34.54
% Volatle 1341  13.03 19.90 20.73
% Fixed Cabon 91 .26 49.81 76.10 79.27
g 8695 8448 12906 13444
% Suifur 0.30 0.29 0.44 0.46
lbs SUL/MM BTU = 0.34
SULFUR FORMS
% Pyntic Suifur 0« 01 0.01 0.01 0.01
% Sulfate Sutfur 0+ 14 0.14 0.21 0.22
%O!gamcSuHur o- 15 0. 14 0022 0023
% Total Sulfur 0.30 0.29 0.44 0.46
WATER SOLUBLE ALKALIES
% NB,O =
% K)O =
FUSION TEMPERATURE OF ASH Reducing Oxidizing
Ininal Deformation 2150 °F °F
H 1s Cone Herght Softening (H=W) 2570 °F °F
W i1s Cone Width Hemispherical (H= W) 2580 °F °F
Flud 2590 °F °F
AIR DRYING LCSS =14 .62
HARDGROVE GRINDABILITY INDEX 66 @ 23.33 % Moisture

FREE SWELLING INDEX
WATER SOLUBLE CHLORINE
APPARENT SPECIFIC GRAVITY

0.0

1.22

sz.#eo-ee.;._,

DICKINSON LASORATORNES. INC.

7€

EM

ULTIMATE ANALYSIS  basis A recoived  Dry basis
Morsture
Carbon51.18 49.73 75.97
Hydrogen 6.91 7.03 4.84
Nitrogen 1.04 1.01 1.54
Chiorne 0.04 0.04 0.07
Sulfr 0.30 0.29 0.44
Ash 2.70 2.62 4.00
Oxvgentatn37.83 39.28 13.14
% Wt
MINERAL ANALYSIS Ignited Basis
Phos pentoude, P,0,
Sihca. $10,
Fernc oxde, Fe,0,
Alumina, Al,O,
Tunana, 710,
Lime, Ca0
Magnesia. MgQ
Sulfur tnoxige. SO,
Potassium oxide. K,0
Sodwum oxide. Na,0
Undetermined
BASE/ACID RATIO
DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO BOX 12008  EL PASO, TEXAS 799130006  915/504-0406



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center
Mail Stop 956

Ty Tl

DICKINSON LABONATORIES. INC.

77

Reston, Virginia 22092
DATE 11-1-89 LAB NUMBER : 890483 - 030
Drill Hole : JK-16.1 Int : Thickness :
.M. M&A free EM.
PROXIMATE ANALYSIS  basis As received Cry basis basis ULTIMATE ANALYSIS basis As received Dry basis
% Moisture 26.52 33.91 Morsture
% asn 10.80 9.71 14.69 caroon 45.89 41.28 62.46
% Volatile 30.65 27.57 41.71 48.90 Hvdrogen 6.32 6.81 4.56
% Fixed Carbon 32+ 03  28.81 43.60 51.10 Nirogen 1.+05 0.95 1.43
Chionne 0.09 0.08 0.12
Sutfur 3.59 3.23 4,88
sw 8105 7290 11030 12930 asn 10.80  9.71 14.69
% Sulfur 3+59 3.23 4.88 5.73 Oxvgen @it 32.26 37.94 11.86
lbs SUL/MM BTU = 4.43 % Wt
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pynuc Suifur % Phos pentoxide, P,0,
% Sulfate Suifur % Sica. SiQ,
% QOrganic Sulfur Fernc oxide. Fe,0,
% Total Suifur Alumina, Al,O,
Titarua. 1O,
WATER SOLUBLE ALKALIES Lime. Ca0
% Na,0= Magnesia, MgO
% K,0= Suitur tnoxige, SO,
Potassium oxide. K,0
Sodium oxide. Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizng Undetermined
BASE/ACID RATIO
Initial Detormaton 2020 < °F
H is Cone Height Sottenng iH=wWi 2050 o oF
m\ Hemispherical (H= W) 2070 °F °F
Fd 2090 °f oF
AIR DRYING LOSS =29.37
HARDGROVE GRINDABILITY INDEX = *
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
* Insufficient Sample
DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO. BOX 12006 EL PASO, TEXAS 799130008 915/584-0408



COAL-ANALYSIS REPORT

UNITED STATES GEOILOGICAL SURVEY

National Center

Mail Stop 956

Reston, Virg

DATE 11-1-89 LAB NUMBER :

Drill Hole : JK-16.2 Int :

inia

890483

22092

- 031

Thickness :

M. M&A free
PROXIMATE ANALYSIS  basis As received Dry basis basis
% Mosture 28+30 34.00
% Ash ©0+26 5.76 8.73
% Volaule 32+79 30.19 45.74 50.11°
% Fixed Carbon 32-65 30.05 45.53 49.89
By 8740 8045 12190 13356
% Sutfur 1+43 1.31 1.99 2.18
1bs SUL/MM BTU = 1.63
SULFUR FORMS
% Pyntic Sulfur 0.89 0.82 1.25 1.37
% Sulfate Sufer  0+15  0.13 0.20 0.22
% Organic Sulfur 0.39 0.36" 0.54 0.59
% Total Sulfur 1.43 1.31 1.99 2.18
WATER SOLUBLE ALKALIES
% Na,O =
% K,0=
FUSION TEMPERATURE OF ASH Reducing Oxidizing
intal Deformaton 2190 ¢F of
H is Cone Height Softening (H=wW) 2210 °F oF
W s Cone Width Hemispherical (H= 4 W) 2220 °f °fF
Flug 22 30 o°f °F
AIR DRYING LOSS =29.04
HARDGROVE GRINDABILITY INDEX = %
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
* Insufficient Sample
Q_;a;;w:?a ;E§~£Z€L;~_/
/0o

DICKINSON LABONATORIES. INC.

E.M.

ULTIMATE ANALYSIS basis As received  Dry basis

Morsture
caroon 49.58 45.63 69.14
Hydrogen 6.80 7. 15 5.07
Nitrogen 1.25 1.15 1.74
Chlonne 0.07 0.06 0.10
Sufur 1.43 1.31 1.99
ash 6.26 5.76 8.73
Oxygentath 34 .61 38.94 13.23

% WE
MINERAL ANALYSIS Ignited Basis

Phos. pentoxide. P,0,
Siica. S10,

Fernc oxide. Fe,0,
Alumina. Al,0,
Tiama. 1.0,

Lime, Ca0

Magnesia. MgO
Sulfur tnoxide, SO,
Potassium oxide, K,0
Sodium oxide, Na,0
Undetermined
BASE/ACID RATIO

DICKINSON _
LABORATORIES, INC..
COAL & OIL SHALE ANALYSTS

PO. BOX 12006 EL PASQ, TEXAS 789130008  915/584-0408




COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center
Mail Stop 956

Reston, Virginia 22092
DATE 11-1-89 LAB NUMBER : 890483 ~- 032
Drill Hole JK-16.3 Int : Thickness
EM. M&A free EM.
PROXIMATE ANALYSIS  basis As received  ry pasis basis ULTIMATE ANALYSIS basis As received  Dry basis
% Mosture 2821 34.80 Marsture
% ash 4.11 3.77 5.78 caroon 21.83 47.53 72.91
% Volanle 3290  30.18 46.29 49.13 Hydrogen ©.74 7.11 4.93
% Fixed Carbon 34+.08 31.25 47.93 50.87 Nirogen L1.11 1.02 1.57
Chlorine 0.09 0.08 0.13
Sulfur 0.99 0.91 1.39
gy 8895 8158 12512 13280 Aash 4.11 3.77 5.78
% Sulfur 099 0.91 1.39 1.48 Oxygen @ith 35.13 39.58 13.29
lbs SUL/MM BTU = 1.12 % Wt
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pyntic Sulfur 0.41 0.37 0.57 0.61 Phos pentoxide, P,0,
% Sulfate Sufer 9+12  0.11  0.16  0.17 Siica, $I0,
% Orgamc Sulfur 0.46 0.43 " 0.66 0.70 Fernc oxide. Fe,0,
% Total Sulfur 0.99 0.91 1.39 1.48 Alumina, Al,0,
Tuarma. 110,
WATER SOLUBLE ALKALIES Lme Cal
% Na,0 = Magnesia. MqO
% K,0 = Sulfur trnoxige, SO,
Potassium oxide, K,0
Sodium oxide, N3,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Intial Deformation 2150 °F °F
H is Cone Height Softening H=wW) 2180 oF
m Hemispherical iH= Wi 2190 ©f °F
Flua 2200 <F °F
AIR DRYING LOSS =29.51
HARDGROVE GRINDABILITY INDEX =  *
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
* Insufficient Sample
DICKINSON
LABORATORIES, INC.
T Al COAL & OIL SHALE ANALYSTS
;; I O { PO. BOX 12008 EL PASO, TEXAS 799130006  915/584-0466
DICKINSON LASONATORIES. INC.




COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY

DATE 11~-1-89

National Center
Mail Stop 956

Reston, Virginia 22092
LAB NUMBER : 890483 - 033
Int : Thickness :

Drill Hole : JK-16.4

E.M. M&A free EM.
PROXIMATE ANALYSIS  basis As received Dry basts basis ULTIMATE ANALYSIS basis As received Dry basis
% Mosure 2491 29.92 Morsture
%asn 8:74 8.16 11.64 Carbon 51.06  47.65 67.99
% Volaue 3477  32.45 46.31 52.41 Hydrogen 624 6.57 4.60
% Fixed Carbon 3158 29.47 42.05 47.59 Nirogen 1.08 i1.01 1.44
Chiorne 0.09 0.08 0.12
Sufur 3.80 3.55 5.06
gw 9002 8401 11988 13567 ash 8.74 8.16 11.64
% Sulfur 380 3.55 5.06 5.73 Oxygentaith 28.99 32.98 9.15
lbs SUL/MM BTU = 4.23 % Wi
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pynuc Sulfur 2.79 2.60 3.71 4,20 Phos pentoxide, P,0,
% Sulfate Sulfur 0. 09 0.08 0. 12 0. 13 Silica. $:0,
% Organic Sulfur 0.92 0.87: 1.23 1.40 Fernc oxige. Fe,0,
% Total Sulfur 3.80 3.55 5.06 5.73 Alumina. Ai,O,
Titaria T.0,
WATER SOLUBLE ALKALIES Lime, Ca0
% Na,0 = Magnesia. MgO
% K,0= Sulfur tnoxide, SO,
Patassium oxide. K,0
Sodwm oxige. Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
inmal Deformaton 2110 °f oF
H 15 Cone Height Softening tH=wW) 2120 ©f oF
W 13 Cone Width Hemispherical iH=%W) 2140 °F °F
Flud 2160 °F °F
AIR DRYING LOSS =25.43
HARDGROVE GRINDABILITY INDEX = %
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
* Insufficient Sample
DICKINSON
LABORATORIES, INC.
Lj" E' ee. ) COAL & OIL SHALE ANALYSTS
j l OL PO. BOX 12008 EL PASO, TEXAS 799130008  915/584-9408

DICKINSON LABONATORIES. INC.



DATE : 11-1-89

COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center
Mail Stop 956
Reston, Virginia 22092

LAB NUMBER : 890483 - 034

Drill Hole : JK-16.5 Int : ° Thickness :
EM. M&A free EM.
PROXIMATE ANALYSIS  basis As received  “ry basis basis ULTIMATE ANALYSIS basis As received  Dry besis
% Mosture 25+ 09  28.47 Morsture
% ash 25.18  24.04 33.61 caroon 34.10 32.56 45.52
% Voauie 24+70 23.58 32.97 49.67 Hydogen 5-36  5.62  3.40
% Fixed Cabon 22+03  23.91 33.42 50.33 Nitrogen 073 0.70 0.98
Chione 0.09  0.08  0.12
Sufur 6.42 6.13 8.56
s 6094 5819 8136 12255 asn25.18 24.04 33.61
% Sulfur ©-42 6.13 8.56 12.90 Oxygen (aith 28 .12  30.87 7.81
lbs SUL/MM BTU = 10.53 % Wt
MINERAL ANALYSIS ignited Basis
SULFUR FORMS
% Pyntic Sulfur % Phos pentoxide. P,0,
% Sulfate Sulfur % Silica. S0,
% Organic Sulfur Ferric oxide, Fe,0,
% Total Sultur Alumina, Al,O,
Tunama. 710,
WATER SOLUBLE ALKALIES Lime, Ca0
% Na,0 = Magnesia. MgO
% K,0= Sultur tnoxide. SO,
Potassium oxide, K,0
Sodium oxide, N3,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Jnal Detormaon 1930 ¢ of
H is Cone Height Softening (H=wW) 1960 o of
"W is Cone Width Hemispherical (H= W) 1970 of oF
Flud 1990 o oF
AIR DRYING LOSS =24.75
HARDGROVE GRINDABILITY INDEX *

FREE SWELLING INDEX = %
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY

* Insufficient Sample

Q_:7E:;w:;¢ Tl

DICKINSON LABONATORIES. INC.

|03

DIC
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO BOX 12008 EL PASO, TEXAS 709130008 915/584-6406



COAL-ANALYSIS REPORT

Mail Stop 956

UNITED STATES GEOLOGICAL SURVEY
National Center

Reston, Virginia 22092
DATE : 11-1-89 LAB NUMBER 890483 - 035
Drill Hole : JK-16.6 Int Thickness
E.M. M&A free EM.
PROXIMATE ANALYSIS  basis As received Ory basis basis ULTIMATE ANALYSIS basis As received Dry basis
% Moisture 25.99 30.42 Moisture
% ash 16.13 15.17 21.80 Carbon 42.39 39.85 57.27
% volaule 2225 27.50 39.53 50.54 Hydrogen 5.89 6.21 4,03
% Fixed Carbon 2863  26.91 38.67 49.46 Nitrogen 0.97 0.91 1.30
Chtonne 0.07 0.07 0.10
Sulfur 5.97 5.61 8.06
Buw /610 7155 10282 13148 Ash 16,13 15.17 21.80
% Sulfur D97 5.61 8.06 10.31 Oxygen (ith 28.58 32.18 7.44
lbs SUL/MM BTU =  7.84 % Wi
MINERAL ANALYSIS ignited Basis
SULFUR FORMS
% Pyntc Sulfur 4.86 4.57 6.56 8.39 Phos pentoxide, P,04
% Sulfate Sulfur 0.01 0.01 0.01 0.01 Silica, Si10,
% Organic Sulfur 1.10 1.03 1.49 1.91 Ferric oxde, Fe,0,
% Total Sulfur 5.97 5.61 8.06 10.31 Alumina, A1,0,
Titania, 10,
WATER SOLUBLE ALKALIES Lime. Ca0
% Na,0 = Magnesia. MgO
% K,0= Sulfur tnoxide, SO,
Potassium oxide, K,0
Sodium oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
8ASE/ACID RATIO
imnal Deformation 1960 °F °F
H is Cone Height SofteningiH=wW) 1980 °F °F
W s Cone Width Hemisphericai (H=%W) 1990 °F °F
Flud 2000 °fF °F
AIR DRYING LOSS =25.00
HARDGROVE GRINDABILITY INDEX = *
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
* Insufficient Sample
DICKINSON
LABORATORIES, INC.
COAI. & OIL SHALE ANALYSTS

DICKINSON LABONATORIES. INC.

|04

PO. BOX 12006 EL PASO, TEXAS 799130008  915/584-0406



DATE 11-1-89

Drill Hole :

JK-16.

7

COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center

Mail Stop 956

Reston, Virginia 22092

LAB NUMBER : 890483 - 036

Int : Thickness :

EM. M&A free EM.
PROXIMATE ANALYSIS basis As received Trv basis basis ULTIMATE ANALYSIS Ef_i_‘, As received Dry besis
% Moisture 3 0.62 32.92 Moisture
% Ash 16.43 15.88 23.68 Carbon 37.88 36.63 54.60
% Volante 26+83 25,94 38.67 50.66 Hydrogen ©6¢47 6.62 4.38
% Fixed Carbon 26+ 12 25.26 37.65 49.34 Nitrogen 0.87 0.84 1.26
Chlornne 00 07 0. 06 Oo 10
Sutar 3.56 3.44 5.13
gy 6683 6461 9633 12621 Ash 16.43 15.88 23.68
% Sulfur 3+ 96 3.44 5.13 6.73 Oxygen (it 34 .72 36.53 10.85
lbs SUL/MM BTU = 5.32 % W
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pyntic Suifur 2.48 2.39 3.57 4.68 Phos pentoxide. P,0,
% Sulfate Suitur 0+ 04 0.04 0.05 0.07 Silica. S0,
% Organic Sulfur 1.04 1.0l 1.51 1.98 Fernc oxide, Fe,0,
% Total Sulfur 3.56 3.44 5.13 6.73 Alumina. A0,
Tuama. TO,
WATER SOLUBLE ALKALIES Lume. Ca0
% Na,0 = Magnesia. MgO
% K,0= Sulfur trioxige. SO,
Potassium oxide, K,0
Sodium oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Intual Deformaton 2070 ©°F of
H is Cone Height Softening tH=W) 2100 <f °F
"Wiis Cone Width Hemispherical H=%W) 2130 °f °F
Flug 2180 °F °F

AIR DRYING LOSS =28.55
HARDGROVE GRINDABILITY INDEX = %
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

J&#Eo—ée.;.._z

DICKINSON LABORATORIES. INC.

oS

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO BOX 12008 EL PASO, TEXAS 799130008 915/584-0406



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center
Mail Stop 956
Reston, Virginia 22092

DATE : 11-1-89 LAB NUMBER : 890483 - 037
Drill Hole : JK-16.8 Int : Thickness :
E.M. M&A free EM.
PROXIMATE ANALYSIS  basis As received ry basts basis ULTIMATE ANALYSIS basis As received Dry basis
% Moisture 25 . 79 29 . 68 Moisture
% Ash 34.05 32.26 45.88 Capon 27.74 26.29 37.38
9% Volatile 21- 54 20.41 29.02 53.63 Hvdrogen 5028 5.59 3.23
%leedcafbon 18062 17065 25-10 46037 N|(rogen 0-68 0.64 0-91
Chlorne 0.02 0.01 0.02
Sulfur 2.27 2015 3.06
gu 4659 4415 6279 11602 ash 34.05 32.26 45.88
% Sulfur 2+27 2.15 3.06 5.65 Oxvgen () 29 .96 33.06 9.52
lbs SUL/MM BTU = 4.87 % Wt

MINERAL ANALYSIS igrited Basis
SULFUR FORMS

% Pynuc Sulfur 1.62 1.54 2.19 4.04 Phos pentoxide. P,0,

% Sulfate Sulfur 0.04 0.04 0.05 0.10 Silica. S10,

% Organic Sulfur 0.61 0.57 0.82 1.51 Ferric oxide, Fe,0,

% Totat Sulfur 2.27 2.15 3.06 5.65 Alumina, Al,0,
Twania. T:0,

WATER SOLUBLE ALKALIES Lime. Ca0
% Na,0 = Magnesia, MgO

% K,0= Sulfur tnoxige, SO,

Potassium oxide. K,0
Sodium oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined

BASE/ACID RATIO

tmiial Deformation >2700 °F °F

H is Cone Height Softening iH=wWi >2700 °F °F
"W is Cone Width Hemispherical iH= %2 W) >2700 °F °F
Flud >2700 °F °F

AIR DRYING LOSS =25.38
HARDGROVE GRINDABILITY INDEX =  #
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

lOé PQ. BOX 12006 EL PASO, TEXAS 799130006 915/584-0466

DICKINSON TORIES. INC.



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center
Mail Stop 956
Reston, Virginia 22092

OICKINSON LABONATORIES. INC.

DATE : 11-1-89 LAB NUMBER 890483 - 038
Drill Hole : JK-16.9 Int : Thickness :
EM. M&A free EM.
PROXIMATE ANALYSIS basis As received Ory basis basis ULTIMATE ANALYSIS basis As received  Dry basis
% Morsture 30.73 32.01 Morsture
% Ash 12.28 12.05 17.72 Carbon 42.77 41.98 6l1.74
% Volatle 28.27 27.75 40.82 49.61 Hydrogen 6.36 6.45 4.22
% Fixed Carbon 28.72 28.19 41.46 50.39 Nitrogen 0.87 0.85 1.26
Chiorine 0.04 0.04 0.06
Sulfur 2.34 2.29 3.37
Btu 7445 7307 10747 13063 Ash 12.28 12.05 17.72
% Sulfur 2.34 2-29 3-37 4.10 Oxygen(dd” 35.34 36.34 11.63
lbs SUL/MM BTU = 3.13 % Wt
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pynituc Sulfur 2.28 2.23 3.28 3.99 Phos pentoxide, P,0q4
% Sulfate Suifur 0+ 03 0.03 0.04 0.05 Siica, S0,
% Organic Suifur 0.03 0.03. 0.05 0.06 Fernc oxide, Fe,0,
% Total Sulfur 2.34 2.29 3.37 4.10 Aluming, ALO,
Titania. 110,
WATER SOLUBLE ALKALIES Lime, Ca0
% Na,0O = Magnesia. MgO
% K,0= Sultur trioxide, SO,
Potassium oxide, K,0
Sodium oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
imial Deformanon 2000 o of
H is Cone Height Sottening (H=wW1 2010 < of
W s Cone Width Hemispherical (H= W) 2020 of °F
Fig 2060 o¢ °F
AIR DRYING LOSS =25.06
HARDGROVE GRINDABILITY INDEX = *
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
* Insufficient Sample
DICKINSON
LABORATORIES, INC.
L7——- E Z ’ ' COAL & OIL SHALE ANALYSTS
7 | &F PO.BOX 12008 EL PASO, TEXAS 799130006 9155643406



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center
Mail Stop 956

Reston, Virginia 22092
DATE 11-1-89 LAB NUMBER : 890483 - 039
Drill Hole JK-16.10 Int : Thickness :
wW25065 ¢
EM. M&A free EM
PROXIMATE ANALYSIS  basis As received _ry basis basis ULTIMATE ANALYSIS basis As recewved Dry basis
% Moisture 26.66 29.83 Moisture
%asn 2+97 5.71  8.14 Cooon 52.04  49.79 70.96
% volawe 34-29 32.81 46.76 50.90 Hvarogen 0443 6.64 4.70
% Fixed Carbon 33.08 31.65 45.10 49.10 Nitrogen 1.+10 1.06 1.51
Chiorme 0.03 0.03 0.05
Suifur 1.16 1.11 1.58
Bu 9205 8807 12552 13663 Ash 5.97 5.71 8.14
% Suter .16 1.11  1.58 1.72 Oxygeniath 33.27 35.66 13.06
lbs SUL/MM BTU = 1.26 % Wi
MINERAL ANALYSIS igrited Basis
SUCFUR FORMS
% Pyntic Sulfur 0.63 0.60 0.85 0.93 Phos pentoxide. P,0,
% Sulfate Suifur 0+ 01 0.01 0.01 0.01 Sica. S10,
% Organic Suifur 0.52 0.50 0.72 0.78 Fernic oxde, Fe,0,
% Total Sultur 1.16 1.11 1.58 1.72 Alumina. ALO,
Tnamia. TiO,
WATER SOLUBLE ALKALIES Lime, Ca0
% Na,0 = Magnesia. MgO
% K,0= Sultur tnoxide, SO,
Potassium oxide. K,0
Sodium oxide. N3,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
inmal Detormaton 1980 °f oF
H 1s Cone Height Sottening tH =W 1990 -f °F
W s Cone Width Memisphencal (H= %W 2000 °F oF
fud 2010 °f °F
AIR DRYING LOSS =16.76
HARDGROVE GRINDABILITY INDEX 51 @ 15.70 % Moisture _ S
FREE SWELLING INDEX 0.0 V

WATER SOLUBLE CHLORINE
APPARENT SPECIFIC GRAVITY

1 T I I 1

(Terrsr Tl

DICKINSON LABOKATORIES. INC.

PQ. BOX 12006

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

EL PASQ, TEXAS 799130006  915/584-84%6



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY

National Center

Mail Stop 956

Reston, Virginia 22092
DATE 11-1-89 LAB NUMBER 890483 - 040
Drill Hole JK-16.11 Int : Thickness
W 250659
EM. M&EA free EM.
PROXIMATE ANALYSIS basis As received Jrv basis Hasis ULTIMATE ANALYS!S basis As received Dry besis
% Morssture 28.40 27.56 Moisture
% ash 30.07  30.42 41.99 Caroon 28 .59  28.93 39.94
% voane 2287 23.14 31.94 55.06 ivarogen 5.63 5.56  3.42
% Fixed Carbon 18.66 18.88 26.07 44.94 Nitrogen 0.69 0.69 0.96
Chionne 0.02 0.02 0.03
Sulfur 1.08 1.09 1.51
pu 5012 5071 7001 12068 ash 30.07 30.42 41.99
% Sulfur 108 1.09 1.51 2.61 Oxvgenaith 33.92 33.29 12.15
lbs SUL/W BTU = 2.15 % Wt
MINERAL ANALYSIS ignited Basis
SULFUR FORMS
% Pyntic Sulfur * Phos pentoxide. P,0,
% Suifate Sulfur * Silica. SI0,
% Organic Sulfur Fertic oxide. Fe,0,
% Totat Sulfur Alumina. Al,0,
Tiama T0,
WATER SOLUBLE ALKALIES Lime. Ca0
% Na,0 = Magnesia. MgO
% K,0= Sulfur tnoxige, SO,
Potassium oxide. K,0
Sodwm oxide. Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Iniial Deformaton 1960 of oF
H1s Cone Height Sottening (H = W) 1980 °r °F
"W is Cone Width Hemisphericai (H= 2 W) 2000 ©F °F
Fud 2010 < °F

AIR DRYING LOSS =22 .89

HARDGROVE GRINDABILITY INDEX
FREE SWELLING INDEX

WATER SOLUBLE CHLORINE
APPARENT SPECIFIC GRAVITY =

= *
= 0.0

* Insufficient Sample

(Terrig. Tl

DICKINSON LASORATORIES. INC.

| 09

LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO BOX 12008 EL PASO, TEXAS 799130006  915/584-9406



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY

Reston, Virginia

DATE : 11-1-89

Drill Hole JK-16.12 Int

National Center

Mail Stop 956

LAB NUMBER

: 890483

22092

- 041

Thickness :

M. M&A free
PROXIMATE ANALYSIS & As recerved Ty basis Dasts
% Motsture 21.98 25.78
% Ash 36.37 34.60 46.62
% Volaue 20+ 76 19.75 26.61 49.85
% Fixed Carbon 20+ 89 19.87 26.77 50.15
prw 4793 4560 6144 11509
% Sulfur D44 5.18 6.97 13.06
lbs SUL/MM BTU = 11.36
SULFUR FORMS
% Pynuc Sulfur 4.40 4.19 5.64 10.56
% Sulfate Sulfur 0.14 0.13 0.18 0.33
% Organic Sulfur 0.90 0.86 1.15 2.17
% Total Sulfur D« 44 5.18 6.97 13.06
WATER SOLUBLE ALKALIES
% Na,0 =
% K,0 =
FUSION TEMPERATURE OF ASH Reducing Oxidizing
imual Deformaton 2020 °F °oF
H 1s Cone Height Softening H=wW) 2040 °F oF
W 1s Cone Width Hemispherical H= W) 2050 °F of
Flug 2070 °F °F
AIR DRYING LOSS =22.085
HARDGROVE GRINDABILITY INDEX =
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
* Insufficient Sample
DICKINSON LABONATORIES. INC. I l o)

ULTIMATE ANALYSIS Etd.!_:g As received Dry besis
Morsture
Caoon 26.74  25.43 34.27
Hydrogen 4,52 4.85 2.64
Nitrogen 0.34 0.32 0.43
Chionne 0.02 0.02 0.02
Sultur 5.44 5.18 6.97
asn 36.37 34.60 46.62
Oxvgen(dxf'126.57 29.60 9.05
% Wl-..
MINERAL ANALYSIS Ignited Basis
Phos pentoxide, P,0,
Silica, $10,
Fernic oxige. Fe,0,
Alumina Al,O,
Tinama 1.0,
Lume Ca0
Magnesia. MgO
Sultur trioxide, SO,
Potassium oxtge, K,0
Sodwum oxide, Na,0
Undetermined
BASE/ACID RATIO
DICKINSON
LABORATORIES, INC.
COAL & OfL SHALE ANALYSTS

PO BOX 12006 EL PASQ, TEXAS 799130006  915/584-0406



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center
Mail Stop 956

Reston, Virginia 22092
DATE 11-1-89 LAB NUMBER 890483 - 042
Drill Hole JK-16.13 Int : Thickness
EM. M&A tree EM.
PROXIMATE ANALYSIS M As received oy basis Lasis ULTIMATE ANALYSIS w As recesived Dry basis
% Morsture 24.72 30.69 Maoisture
% aen 14.38 13.24 19.10 coon 44.87  41.31 59.61
% vouue 30-37 27.96 40.34 49.86 iyaogen 6+21 6.61  4.58
% Fixed Carbon 30- 53 28-11 40;56 50.14 Nitrogen 1-00 0.92 1.33
Chiorne 0.02 0.01 0.02
Suifur 3.43 3.16 4.56
g 7992 7358 10617 13122 ash 14.38 13.24 19.10
% Sulfur 3.43 3.16 4.56 5.64 Oxygen (ditt} 30.09 34.75 10.80
1lbs SUL/MM BTU = 4.29 % w;
MINERAL ANALYSIS Igrited Basis
SULFUR FORMS
% Pyriuc Sulfur 1.97 1.81 2.62 3.24 Phos pentoxide, P,0,
% Suifate Sulfur 0 . 14 0 . 13 0 . 18 0 ] 22 Sihica, SlO;
% Organic Sulfur 1.32 1.22 1.76 2.18 Fernc oxde. Fe,0,
% Totat Sulfur S+ 43 3.16 4.56 5.64 Alumina, ALO,
Tuaria Ti0,
WATER SOLUBLE ALKALIES Lme CaQ
% Na,0 = Magnesia. MaO
% K,0 = Sulfur tnoxige, SO,
Potassium oxide, K,0
Sodium oxide. N3,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
inial Deformaton 2060 °F °F
H 1s Cane Height Softening H=Wi: 2080 °r °F
"W is Cone Width Hemisoherical (H= %W 2110 °F °F
Flud 2210 °F °F
AIR DRYING LOSS =25.94
HARDGROVE GRINDABILITY INDEX = *
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
* Insufficient Sample
DICKINSON
LABORATORIES, INC.
(e Eo_e_e“'___/ COAL & OIL SHALE ANALYSTS
; PO. BOX 12006 EL PASO, TEXAS 799130008 9155848408

DICKINSON LABONATORIES. INC.

[



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center
Mail Stop 956

Reston, Virginia 22092

DATE 11-1-89 LAB NUMBER : 890483 - 043

Drill Hole : JK-16.14 Int : Thickness :

EM. M&A free EM.

PROXIMATE ANALYSIS  basis As received  ry basuis basis ULTIMATE ANALYSIS basis As received  Dry basis
% Moisture 21.14 26.23 Marsture
% Ash 25.68 24.02 32.56 caroon 36.17 33.83 45.86
% Volatile 26.80 25.07 33.99 50.40 Hyorogen 5.35 5.72 3.78
% Fixed Carbon 26 .38 24.68 33.45 49.60 Nirogen 0.73 0.68 0.93
Chiorne 0.03 0.03 0.04
Sutur 6.72 6.29 8.53
B 6568 6237 8455 12538 ash 25.68 24.02 32.56
% Sulfur 672 6.29 8.53 12.64 Oxygeniaith 25.32 29.43 8.30
lbs SUL/MM BTU = 10.08 % Wi
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pyritic Sulfur 5 .35 5 . 01 6. 79 10. 06 Phos pentoxide. P,0,
% Sulfate Suifur 0.06 0.05 0.07 0.11 Siica. Si0,
% Orgamc Suifur 1+ 31 1.23 1.67 2.47 Ferric oxide, Fe,0,
% Total Sulfur 6.72 6.29 8.53 12.64 Alumina. Al,Q,
Titamia. 11O,
WATER SOLUBLE ALKALIES ume Ca0
% Na,0= Magnesia. MgO
% K,0= Sulfur rtoxige. SO,
Potassium oxide. K,0
Sodium oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
imual Deformation 1960 °F °F
H 1s Cone Height Softening (H=Wi1 1980 °f oF
m Hemispherical (H = 4 W) 2040 °f oF
Fug 2120 °F °F
AIR DRYING LOSS =22.26
HARDGROVE GRINDABILITY INDEX = *
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
* Insufficient Sample
DICKINSON
LABORATORIES, INC..
COAL & OIL SHALE ANALYSTS :

L;7€:}f;¢.;E3?4Z£L;~./

DICKINSON LASONATORIES. INC.

|12 PO.BOX 12008 EL PASO, TEXAS 799130008  915/584-0406



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center
Mail Stop 956

Reston, Virginia 22092
DATE 11-1-89 LAB NUMBER 890483 - 044
Drill Hole JK-16.15 Int : Thickness
EM. M&A free EM.
PROXIMATE ANALYSIS basis As received “ry basis basis ULTIMATE ANALYSIS Pﬂ As received Dry basis
% Moisture 21.54 27.40 Moisture
%asn 17.31  16.02 22.07 covon 46.31  42.85 59.03
% voue 29-42 27.22 37.49 48.11 yarogen 5-57  5.99  4.03
% Fixed Carbon 31.73 29.36 40.44 51.89 Nitrogen 1.00 0.93 1.28
Chiorne 0.02 0.02 0.02
Suitur 4.55 4.21 5.80
gy 7952 7358 10136 13005 ash 17.31 16.02 22.07
% Suttur 455 4.21 5.80 7.45 Oxygen (aith 25.24 29.98 7.77
lbs SUL/MM BTU = 5.72 % wi.
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pynuc Sulfur 3+ 13 2.90 3.99 5.12 Phos pentowide. P,0,
% Sulfate Sulfur 0.04 0.04 0.05 0.07 Silica. S10,
% Organic Sulfur 1.38 1.27 1.76 2.26 Ferric oxide, Fe,0,
% Total Sufur 4 +55 4.21 5.80 7.45 Alumina, A0,
Titania, 7O,
WATER SOLUBLE ALKALIES Lime. Ca0
% Na,0 = Magnesia. MgO
% K,0= Sulfur tnoxige, SO,
Potassium oxige, K,0
Sodwm oxige, N3,0
FUSION TEMPERATURE OF ASH Reducing Oxigizing Undetermined
BASE/ACID RATIO
Inwial Detormation 2010 °f °F
H s Cone Height SoftenngH=wW1 2020 °f °F
"W s Cone Width Hemispherical (H= W) 2030 ©F °F
Fla 2110 °F °F
AIR DRYING LOSS = 22.53
HARDGROVE GRINDABILITY INDEX = *
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
* Insufficient Sample
DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS :

Je:....}e.-ee.;__/

DICKINSON LABONRATORIES. INC.

W3

PO.BOX 12006 EL PASQ, TEXAS 799130006 915/584-0408



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY

National Center

Mail Stop 956

Reston, Virginia 22092
)ATE 11-1-89 LAB NUMBER : 890483 - 045
)rill Hole JK-16.16 Int Thickness :
EM. M&A free EM.
PROXIMATE ANALYSIS  basis As received Cry basis basis ULTIMATE ANALYSIS be_sis_ As received Dry basis
% Moswre 29+28  28.95 Morsture
% ash 11.10 11.15 15.70 Carbon 44 .13 44.33 62.40
% Volatle 22«43 29.56 41.61 49.36 Hydrogen ©6+46 6.43 4.50
% Fixed Catbon 30.19 30.34 42.69 50.64 Nirogen 0.90 0.90 1.27
Chlorine 0.05 0.05 0.07
Suitur 4.08 4.10 5.77
g 7912 7949 11188 13270 ash 11.10 11.15 15.70
% Sulfur 408 4.10 5.77 6.84 Oxvgen (dith 33 .28 33.04 10.29
lbs SUL/MM BTU = 5.16 % Wt
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pynuc Sulfur 2.77 2.78 3.91 4.64 Phos pentoxide. P,0,
% Sulfate Sufr  9+10  0.10 0.14 0.16 Silica. S0,
% Organic Suifur 1.21 1.22: 1.72 2.04 Ferric oxide, Fe,0,
% Total Sulfur 4.08 4.10 5.77 6.84 Alumina, A},0,
Tiania, T10,
WATER SOLUBLE ALKALIES Lime, Ca0
% N30 = Magnesia, MgO
% K,0 = Sulfur tnoxide, SO,
Potassium oxide, K,0
Sodium oxide. Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
inal Deformation 1990 o °F
H is Cone Height Sottening iH=wW) 2000 of oF
"W is Cone Width Hemispherical (H= W) 2010 °f oF
flg 20850 of °F
AIR DRYING LOSS =18.72
HARDGROVE GRINDABILITY INDEX 58 @ 12.59 % Moisture
FREE SWELLING INDEX 0.0

WATER SOLUBLE CHLORINE
APPARENT SPECIFIC GRAVITY

L_:ZE:*fzyb ;553—€5€;;~__/

DICKINSON LABONATORIES. INC.

l

Iy

DICKINSDN
LABORATORIES, INC.

PO, BOX 12006

COAL & OIL SHALE ANALYSTS
EL PASO, TEXAS 799130006 9155840406



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center
Mail Stop 956

Reston, Virginia 22092
DATE 11-1-89 LAB NUMBER : 890483 - 046
Drill Hole : JK-18.1 Int : Thickness :
E.M. M&A free EM.
PROXIMATE ANALYSIS basis As received ry basis basis ULTIMATE ANALYSIS basis As received  Dry basis
% Mosture 32+74  36.33 Mossture
% Ash 19.29 15.15 23.79 Cabon 33.56 33.25 52.23
% Volawe 22.08 24.85 39.03 51.22 Hydrogen 646 6.50 3.83
% Fixed Carbon 2389 23.67 37.18 48.78 Nitrogen 0.+79 0.78 1.22
Chionne 0.03 0.03 0.05
Sultur 773 7.66 12.03
pu 90256 6198 9735 12774 Aash 15.29 15.15 23.79
% Sulfur 773 7.66 12.03 15.78 Oxygeniath 36.14 36.63 6.85
lbs SUL/MM BTU = 12.36 % Wi
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pynuc Sulfur 5.69 5.64 8.86 11.62 Phos pentoxide. P,0s
% Sulfate Sulfur 0+ 15 0.14 0.23 0.30 Silica. SI0,
% Qrgamc Sulfur 1.89 1.88: 2.94 3.86 Fernc oxide. Fe,0,
% Total Sulfur 7+ 73 7.66 12.03 15.78 Alumina, Al,O,
Titama. Ti0,
WATER SOLUBLE ALKALIES Lime, Ca0
% Na,0 = Magnesia. MgO
% K,0 = Sulfur tnoxige, SO,
Potassium oxide. K,0
Sodium oxide. Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
imval Detormation 2420 ©°F of
H is Cone Height Softening iH=wW) 2450 °F of
"Wis Cone Width Hemispherical (H= % W) 2460 °f °F
Fd 2470 °f °F

AIR DRYING LOSS =27.90

HARDGROVE GRINDABILITY INDEX = *
FREE SWELLING INDEX 0.0
WATER SOLUBLE CHLORINE
APPARENT SPECIFIC GRAVITY

* Insufficient Sampl

e

DICKINSON LABONATORIES. INC.

(S

DICKINSON
LABORATDRIES, INC. .
COAL & OIL SHALE ANALYSTS

PO BOX 12006 EL PASO, TEXAS 789130008 915/584-0408



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center
Mail Stop 956
Reston, Virginia 22092

DATE : 11-1-89 LAB NUMBER : 890483 - 051
d)rill Hole : JK-18.2 Int : Thickness :
E.M. M&A tree EM.

PROXIMATE ANALYSIS  basis As received Dry basis basis ULTIMATE ANALYSIS basis As received Dry basis

% Morsture 34.15 36.28 Morsture
% asn 14.76 14.28 22.42 cooon 35-48  34.33 53.88
% Voawe 24-76 23.96 37.60 48.47 iyarogen  6+27  6.43  3.72
% Fixed Carbon 26-33 25.48 39-98 51053 Nﬂrogen 0'58 0-56 0-88
chome 0-10  0.10  0.16
suw 5.63 5.45 8.56
su 6366 6160 9667 12460 asn 14.76 14.28 22.42
% Suifur D63 5.45 8.56 11.03 Oxygenaith 37 .18 38.85 10.38

lbs SUL/MM BTU = 8.85 % WU
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS

% Pynitic Suitur 3.98 3.85 6.04 7.79 Phos pentoxide, P,0,

% Sultae Sutr 0-04  0.04  0.06  0.07 Siica. $10,

% Organic Suitur 1.61 1.56" 2.46 3.17 Ferric oxide. Fe,0,

% Total Suifur 5.63 5.45 8.56 11.03 Alumina, Al,O,

Titama. 110,

WATER SOLUBLE ALKALIES Lime. Ca0

% Na,0 = Magnesia. MgO

% K,0= Sulfur tnoxide. SO,

Potassium oxide, K,0

Sodwum oxige. Na,0

FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO

Inmitial Deformation 2070 ¢ °F
H s Cone Height Sottening H=w) 2100 o¢ °F
m Hemispherical (H= W) 2130 o of
Fug 2170 o °F
AIR DRYING LOSS =27.79
HARDGROVE GRINDABILITY INDEX 70 @ 11.76 % Moisture
FREE SWELLING INDEX 0.0

WATER SOLUBLE CHLORINE
APPARENT SPECIFIC GRAVITY

DICKINSON
LABORATORIES, INC.
3 COAL & OIL SHALE ANALYSTS

PO BOX 12006 EL PASO, TEXAS 799130006  915/584.0408

DICKINSON LABONATORIES. INC. \ \ é




COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center

Mail Stop 956
Reston, Virginia

DATE 11-1-89

Drill Hole JK-18.3 Int

LAB NUMBER

¢ 890483

22092

- 052

Thickness :

EM. M&A firee
PROXIMATE ANALYSIS  basis As received Sy basis basis
% Moisture 27.71 29.36
% Ash 35.18 34.37 48.66
% Volane 20.29 19.83 28.07 54.68
% Fixed Carbon 1682 16.44 23.27 45.32
g 4270 4172 5906 11504
% Sulfur 4.46 4.36 6.17 12.01
lbs SUL/MM BTU = 10.45
SULFUR FORMS
% Pyntc Sulfur 3.99 3.90 5.53 10.76
% Sulfate Sulfur 0+ 45 0.44 0.62 1.21
% Organic Sulfur 0.02 0.02 0.02 0.04
% Total Sulfur 4+ 46 4.36 6.17 12.01
WATER SOLUBLE ALKALIES
% Na,O=
% K10=
FUSION TEMPERATURE OF ASH Reducing Oxidizing
inmal Detormation 2020 of oF
H is Cone Height Softening (H=wi 2060 °F °F
W is Cone Width Hemisphenicat (H= W1 2140 °F of
Flud 2260 °F °F
AIR DRYING LOSS =25.79
HARDGROVE GRINDABILITY INDEX = %
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
* Insufficient Sample
DICKINSON LABONATONIES. INC. l \ 7‘

ULTIMATE ANALYSIS

Moisture
Carbon
Hydrogen
Nitrogen
Chionine
Sultur

Ash

Oxygen (diff)

MINERAL ANALYSIS

Phos pentoxide. P,0,
Siica, SI0,

Fernc oxide, Fe,0,
Alumina, Al,0,
Titania. 1O,

time. Ca0

Magnesia. MgO
Sultur tnoxide, SO,
Potassium oxide, K,0
Sodium oxide, Na,0

Undetermined

BASE/ACID RATIO

EM.

basis As received Dry basis
23.83 23.29 32.97

5.08 5.22 2.73

0.62 0.60 0.85

0.17 0.17 0.24

4.46 4.36 6.17
35.18 34.37 48.66
30.66 31.99 8.38

% WI.

ignited Basis

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO. BOX 12006  EL PASO, TEXAS 709130006 915/584-0496



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center

Mail Stop 956

Reston, Virginia

DATE 11-1-89

Drill Hole JK-18.4 Int

LAB NUMBER :

890483

22092

- 053

Thickness :

E.M. M&A free
PROXIMATE ANALYSIS  basis As received Jrv basis basis
% Moisture 26.19 33.00
% Ash 2233 20.27 30.26
% Volatile 26.02 23.62 35.26 50.55
% Fixed Carbon 2D « 46 23.11 34.48 49.45
g 6298 5717 8533 12235
% Sufur 4.95 4.49 6.70 9.61
lbs SUL/MM BTU = 7.85
SULFUR FORMS
% Pynuc Sulfur 3 + 84 3.49 5.20 7.46
% Sulfate Sulfur O+ 11 0.10 0.15 0.21
% Organic Sulfur 1.00 0.90 1.35 1.94
% Total Suifur 4.95 4.49 6.70 9.61
WATER SOLUBLE ALKALIES
% Na,0 =
% K0 =
FUSION TEMPERATURE OF ASH Reducing Oxidizing
imtia) Deformaton 2060 °F °F
H 1s Cone Height Softening H=wW) 2080 °F oF
W s Cone Width Hemispherical (H= % W) 2160 °f °F
Flud 2250 °f °F
AIR DRYING LOSS = 28.27
HARDGROVE GRINDASBILITY INDEX *
FREE SWELLING INDEX 0.0

APPARENT SPECIFIC GRAVITY

WATER SOLUBLE CHLORINE =
* Insufficient Sample

DICKINSON LABONATORIES. INC.

I\

ULTIMATE ANALYSIS ;ui As received Dry basis
Maoisture
Caroon 34.96 31.74 47.37
Hydrogen 5.74 6.24 3.80
Nitrogen 0483 0.75 1.12
chionre 0.18 0.16 0.25
Sufur 4.95 4.49 6.70
ash 22.33  20.27 30.26
Oxygen iaift) 31.01 36.35 10.50
% Wt
MINERAL ANALYSIS Ignited Basis
Phos pentoxide, P,0,
Sica. S10,
Fernc oxide. Fe,0,
Alumina. Al,0,
Titarma, 110,
Lime, Ca0
Magnesta. MgO
Sultur tnoxide, SO,
Potassium oxige. K,0
Sodwum oxide, Na,0
Undetermined
BASE/ACID RATIO
DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PQ. BOX 12006

EL PASO, TEXAS 799130006  915/584-0406



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center
Mail Stop 956
Reston, Virginia 22092

DATE : 11-1-89 ILAB NUMBER : 890483 - 054
Drill Hole : JK-18.5 Int : ’ : Thickness
EM. M&A free E.M.
PROXIMATE ANALYSIS basis As received Cry basis basis ULTIMATE ANALYSIS basis As received Dry besis
% Moisture 310 17 31. 88 Moisture
% an 19.70 19.50 28.62 Coroon 33.95  33.60 49.33
% Voiarje 24+35 24.10 35.38 49.56 warogen 6.11 6.16  3.81
% Fixed Carbon 24.78 24-52 36000 50.44 N|[{°gen 0076 0.75 1010
Chiormne 0.17 0.17 0.24
Sultur 4.23 4.18 6.14
gy 6069 6006 8817 12352 Ash 19.70 19.50 28.62
%su“u' 4023 4.18 6.14 8.60 Oxvgen (aitf) 35008 35.64 10n76
lbs SUL/MM BTU = 6.96 % Wi

MINERAL ANALYSIS Ignited Basis
SULFUR FORMS

% Pynuc Sulfur 2.97 2.94 4.32 6.06 Phos pentoxide, P,04

% Sulfate Sulfur 0.18 0.18 0.27 0.37 Silica. Si0,

% Organic Sulfur 1.08 1.06" 1.55 2.17 Ferrnc oxide. Fe,0,

% Total Sulfur 4+23 4.18 6.14 8.60 Alumina, ALO,
Titara. TiO,

WATER SOLUBLE ALKALIES time. Ca0
% Na,0 = Magnesia. MgQO

% K,0= Sulfur tnoxide, SO,

Potassium oxide, K,0

Sodium oxide. Na,0

FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO

inwal Deformation 2000 °F °F
H1s Cone Height SoftenngH=wW) 2020 °F oF
m Hemispherical (H= %W 2030 oF °F
Fluo 2150 °f of
AIR DRYING LOSS =21.07
HARDGROVE GRINDABILITY INDEX 71 @ 13.70 % Moisture i _
FREE SWELLING INDEX 0.0 ;

WATER SOLUBLE CHLORINE
APPARENT SPECIFIC GRAVITY

| T | I T

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

\\'Ci PO. BOX 12006  EL PASO, TEXAS 799130006  915/584-0408

DICKINSON LABORATORIES. INC.




COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center
Mail Stop 956

Reston, Virginia 22092
JATE 11-1-89 LAB NUMBER : 890483 - 047
Jrill Hole : JK-18.6 Int : Thickness :

EM.

M&A free

EM.

PROXIMATE ANALYSIS basis As received Cry basis basis ULTIMATE ANALYSIS basis As received Dry basis
% Motsture 25.88 25.08 Moisture
% aen 40.87  41.31 55.14 Cooon 19.11  19.31 25.78
% vone 1747 17.66 23.57 52.53 yarogen  4:58  4.51 2,27
% Fixeg Carbon 1578 15.95 21.29 47.47 Amogen 0-45  0.45  0.60
chomme 0.11  0.11  0.15
suw 6.74 6.81  9.10
g 3408 3445 4598 10248 ash 40.87 41.31 55.14
%S 6-74 6.81  9.10 20.27 Oxygenaith 28.14  27.50  6.96
lbs SUL/MM BTU = 19.77 % Wi
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pynuc Sulfur 5.41 5.47 7.30 16.28 Phos pentoxide, P,04
% Sultate Sufur  0+15  0.16  0.21  0.46 Silca. S10;
% Organic Suifur 1.18 l1.18" 1.59 3.53 Fernc oxide, Fe,0,
% Totat Suifur 6.74 6.81 9.10 20.27 Alumina. Al,O,
Tnania, T10,
WATER SOLUBLE ALKALIES Lme Ca0
% Na,0 = Magnesia, MgO
% K,0= Sutfur tnoxide. SO,
Patassium oxide. K,0
Sodium oxide, Na,O
FUSION TEMPERATIURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Inital Deformation 2490 of
H s Cone Height Softening (H= W) 2530 «f oF
W 1s Cone Width Hemispherical H= W1 2550 of oF
Flug 2570 oF °F

AIR DRYING LOSS =21.94
HARDGROVE GRINDABILITY INDEX = %
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

DICKINSON LABORATORIES, INC.

LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO. BOX 12006 EL PASQ, TEXAS 799130008 915/584-0408



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center
Mail Stop 956

Reston, Virginia 22092
)ATE @ 11-1-89 LAB NUMBER 890483 - 055
)rill Hole : JK-18.7 Int : Thickness :
EM. M&A free EM.
PROXIMATE ANALYSIS M As received Jrv basis basis ULTIMATE ANALYSIS EL“ As received Dry basis
% Mosture 32.76  32.11 osture
% ash 21.59 22.81 33.60 Carpon *
% Volatile 21.03 22.23 32.74 49.31 Hydrogen *
% Fixed Carbon 21.62 22.85 33.66 50.69 Nitrogen *
Chiorine *
Sulfur *
suw 9430 5739 8453 12730 Ash *
% Sulfur 4.57 4.83 7.11 10.71 Oxygen idiff)
lbs SUL/MM BTU = 8.42 % Wt
MINERAL ANALYSIS ignited Basis
SULFUR FORMS
% Pyntic Sultur * Phos pentoxide, P,0,
% Sulfate Sulfur * Sthca. $10,
% Organic Sulfur Ferric oxide. Fe,0,
% Total Sulfur Alumina A0,
Titarma. Ti0,
WATER SOLUBLE ALKALIES Lime. Ca0
% Na,0 = Magnesia. MgO
% K,0 = Sulfur tnoxiae, SO,
Potassium oxide, K,0
Sodium oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Imial Deformanon 1970 °F °F
H 1s Cone Height Softening H=W) 1990 °f °F
W s Cone Width Hemispherical (H= W) 2000 °F °F
Flud 2010 °F °F
AIR DRYING LOSS =27.885
HARDGROVE GRINDABILITY INDEX = %*
FREE SWELLING INDEX = *
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
* Insufficient Sample
DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

L;jaz;n:?g 5253—636‘;../

DICKINBON LABONATORIES. INC.

12|

PQ BOX 12008 EL PASO, TEXAS 799130006 915/584-8406



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center
Mail Stop 956

Reston, Virginia 22092
)ATE : 11-1-89 LAB NUMBER 890483 - 056
)rill Hole : JK-18.8 Int : Thickness
Wisoese
E.M. M&A free EM.
PROXIMATE ANALYSIS  basis As received “ev bass basis ULTIMATE ANALYSIS basis As received Dey basis
% Mosture 2882 32.05 Moisture
% Ash 21.87 20.88 30.73 Caoon 34.05 32.50 47.84
% Volaue 26+10  24.92 36.67 52.94 Hydrogen 5.88 6.12 3.73
% Fixed Caibon 23+21 22.15 32.60 47.06 Nitrogen 0.72 0.69 1.01
Chlonne 0014 0013 0020
Suifur 4.68 4.47 6.57
Bty 6153 5873 8644 12479 ash 21.87 20.88 30.73
%sur 4-68  4.47  6.57  9.49 Oxygen (it 32.66 35.21  9.92
lbs SUL/MM BTU = 7.61 % Wt |
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pynuc Sulfur 3.45 3.29 4.84 6.99 Phos pentoxige. P,0,
% Sulfate Sulfur 0+ 09 0.09 0.13 0.19 Silica. SI0;
% Organic Sulfur 1.14 1.09" 1.60 2.31 Fernc oxide, Fe,0,
% Total Sultur 4.68 4.47 6.57 9.49 Alumina, A},0,
Trama. T10,
WATER SOLUBLE ALKALIES Lme. Ca0
% Na,0 = Magnesia MgO
% K,0= Sulfur trioxide. SO,
Potassium oxide. K,0
Sodum oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Inial Deformaton 2080 of of
H 1s Cone Heght Softening tH=wW) 2110 °¢ oF
W s Cone Width Hemispherical (H= W) 2160 °F °F
Flud 2240 °F °F
AIR DRYING LOSS =25.92
HARDGROVE GRINDABILITY INDEX = %
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
* Insufficient Sample
DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

DICKINSON LABONATORIES. INC.

|22

PO. BOX 12008 EL PASO, TEXAS 799130006 915/584-0466



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center
Mail Stop 956

Reston, Virginia 22092
JATE 11-1-89 LAB NUMBER : 890483 - 057
)rill Hole : JK-18.9 Int : Thickness :
Wwasoecs F
EM. ME&A free EM.
PROXIMATE ANALYSIS basis As received Cry basis basis ULTIMATE ANALYSIS basis As received Dry basis
% Morsture 3376  35.17 Morsture
% ash 7+39 7.24 11.16 Caroon 44 .84 43.88 67.69
% Volaue 28+ 18 27.58 42.54 47 .89 Hydrogen 652 6.62 4.13
% Fixed Carbon 30.67 30.01 46.30 52.11 Nitrogen 1.01 0.98 1.52
Chiarnine Oo 15 0. 15 0.23
Suitur 2 .60 2.54 3.92
By 7728 7563 11666 13132 Ash 7.39 7.24 11.16
% Sulfur 2+ 60 2.54 3.92 4.41 Oxygen (aith 37 « 49 38.59 11.35
lbs SUL/MM BTU = 3.36 % Wt
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pynitic Sulfur 1.64 1.60 2.47 2.78 Phos pentoxige, P,0,
% Sulfate Sulfur 0.14 0.14 0.21 0.24 Silca. S0,
% Organic Sulfur 0.82 0.80 1.24 1.39 Ferric oxide. Fe,0,
% Total Suttur 2+ 60 2.54 3.92 4.41 Alumina Al,0,
Tuama. 10O,
WATER SOLUBLE ALKALIES Lume Ca0
% Na,0 = Magnesia. MgO
% K,0= Sulfur tnoxide, SO,
Potassium oxide, K,0
Sodwm oxide. Na,0
FUSION TEMPERATURE OF ASH Reducing Oxichzing Undetermined
BASE/ACID RATIO
Intial Deformation 1950 of oF
H s Cane Height Softening (H=wW1 1960 °f °F
m Hemispherical iH= 2#W) 1970 ¢F °F
Flug 2030 °f °F
AIR DRYING LOSS =18.59
HARDGROVE GRINDABILITY INDEX = 69 @ 20.36 % Moisture
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
DICKINSON
LABORATORIES, INC.
Lj-— ? g 4 ) COAL & OIL SHALE ANALYSTS
; PO. BOX 12006 EL PASQ, TEXAS 799130006 915/584-9466

DICKINSON LABONATORIES. INC.



DATE 11-1-89

COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center

Mail Stop 956

Reston, Virginia 22092

LAB NUMBER : 890483 - 048

Drill Hole : JK-18.10 Int : Thickness :
E.M. ME&A free E.M.
PROXIMATE ANALYSIS Ms_ As received Dry basis basis ULTIMATE ANALYSIS b_asll As received Dry basis
% Moisture 23.42 26.65 Moisture
% Ash 26.78 25.65 34.97 cabon 37.21 35.64 48.58
% Volaue 2705 25.91 35.32 54.31 Hydrogen 5.73 5.96 4.06
% Fixed Carbon 22+75 21.79 29.71 45.69 Nitrogen 0.80 0.77 1.05
Chtorne 0.07 0.07 0.10
Sultur 1.89 1.81 2.46
gu ©567 6290 8575 13186 ash 26.78 25.65 34.97
% Sulfur 1-89 1.81 2.46 3.79 Oxygen iaith 27 .52 30.10 8.78
lbs SUL/MM BTU = 2.88 % Wi
MINERAL ANALYSIS igrited Basis
SULFUR FORMS
% Pyritic Suifur 1.60 1.53 2.09 3.21 Phos pentoxide, P,0,
% Sulfate Sulfur 0.17 0.16 0.22 0.33 Silica, S0,
% Organic Sulfur 0.12 0.12 0.15 0.25 Ferrnc oxide, Fe,0,
% Total Sulfur 1+89 1.81 2.46 3.79 Alumina, ALO,
Titama T.0,
WATER SOLUBLE ALKALIES Lime. Ca0
% Na,0 = Magnesia. MgO
% K,0= Sulfur trioxige, SO,
Potassium oxide, K,0
Sodium oxide, Na,O
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
intial Detormation 2190 °f °F
H s Cone Height Sottening iH=w 2230 °f of
m Hemispherical (H= %W 2280 °r °F
Fludg 2330 °F °F
AIR DRYING LOSS =20.72
HARDGROVE GRINDABILITY INDEX = *
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
* Insufficient Sample

(Terrsp Tl

DICKINSON LASONATONIES. INC.

(Y

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO BOX 12008 EL PASQ, TEXAS 799130008 915/584-0466



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center
Mail Stop 956

Reston, Virginia 22092
JATE 11-1-89 LAB NUMBER : 890483 - 058
)rill Hole JK-18.11 Int : Thickness :
M. M&A free EM.
PROXIMATE ANALYSIS  basis As received  Try basis basis ULTIMATE ANALYSIS basis As received  Dry basis
% Moisture 28.82 33.18 Morsture
waAsh 19.22 14.29 21.39 Cabon 41.07 38.55 §57.69
% volame 2809  26.37 39.47 50.20 Hydrogen ©6.39 6.69 4.45
% Fixed Carbon 2787 26.16 39.14 49.80 Nirogen 0.81 0.76 1.14
Chiorme O 13 0.12 0.18
Sulfur 2.82 2.65 3.97
aw 7227 6785 10154 12916 ash 15.22 14.29 21.39
% Sulfur 2.82 2.65 3.97 5.04 Oxygen (aiff) 33.56 36.94 11.18
lbs sSUL/MM BTU = 3.91 % Wt
MINERAL ANALYSIS ignited Basis
SULFUR FORMS
% Pyntc Sulfur 2 - 00 1.87 2.81 3.57 Phos pentoxide. P,0,
% Sulfate Sutfur 0+ 23 0.21 0.32 0.41 Silica. SI0,
% Organic Sulfur 0.59 0.57" 0.84 1.06 Fernc oxide. Fe,Q,
% Total Sulfur 2.82 2.65 3.97 5.04 Alumina, Al,Q,
Titarnia. T10,
WATER SOLUBLE ALKALIES Lime. Ca0
% Na,0 = Magnesia. MgO
% K,0= Sulfur tnoxide, SO,
Potassium oxide. K,Q
Sodium oxide, Na,Q
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
iniwal Detormation 2090 °F °F
H 1s Cone Height Sottening iH=wi 2120 °F °F
"W s Cone Width Hemispherical (H= % W) 2170 ©F °F
Flug 2260 °F °F

AIR DRYING LOSS =26.19
HARDGROVE GRINDABILITY INDEX =
FREE SWELLING INDEX = 0.0

*

WATER SOLUBLE CHLORINE

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

DICKINSON LASOKATORIES. INC.

| %S

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO. BOX 12006

EL PASO, TEXAS 799130006  915/584-8496



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center
Mail Stop 956

Reston, Virginia 22092

DATE 11-1-89 LAB NUMBER : 890483 - 059

Jrill Hole JK-18.12 Int : Thickness :

EM. M&A free EM.
PROXIMATE ANALYSIS basis As received ey basis basis ULTIMATE ANALYSIS Ea_s_i_s_ As received Dry besis
% Morsture 2 3.40 29.72 Morsture
% ash 25.36  23.27 33.11 Cooon 36.66  33.64 47.86
% Voue 28-09 25.77 36.67 54.82 wyarogen 5.78  6.22  4.12
% Fixeq Cabon 23+15 21.24 30.22 45.18 Niogen 0.76  0.70  0.99
Chionne 0.13 0.12 0.17
Sulfur 1.04 0.95 1.36
g 6455 5923 8427 12599 ash 25.36 23.27 33.11
% Sulfur L.04 0.95 1.36 2.03 Oxygentath 30.27 35.10 12.39
lbs SUL/MM BTU = 1.60 % Wt
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pynuc Sulfur * Phos pentoxide, P,0,
% Sulfate Sulfur * Siica. S10,
% Organic Sulfur Fernic oxde, Fe,0,
% Total Suttur Alumina, Al,0,
Tiana. T:0,
WATER SOLUBLE ALKALIES Lime. Ca0
% Na,0 = Magnesia. MgO
% K,0= Suitur trioxige, SO,
Potassium oxide, K,0
Sodium oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
intai Deformation >2700 °F °F
H 1s Cone Height Softening (H=wW) >2700 °F °F
W is Cone Width Hemispherical (H= % W) >2700 °F °F
Flug >2700 o °F

AIR DRYING LOSS =24.87
HARDGROVE GRINDABILITY INDEX = *
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY

* Insufficient Sample

|

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO. BOX 12008 EL PASQ, TEXAS 799130006 915/584-04068

DICKINSON LASORATORIES. INC.




COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center
Mail Stop 956

Reston, Virginia 22092
DATE 11-1-89 LAB NUMBER : 890483 -~ 060
Drill Hole : JK-18.13 Int : Thickness :
E.M. M&A free EM.
PROXIMATE ANALYSIS  basis As received ey basss basis ULTIMATE ANALYSIS basis As received  Dry basis
% Mostue 2713 30.35 Morsture
% asn 10.62 10.15 14.57 caoon 47-32  45.23  64.94
% Volanle 34-02 32.52 46.68 54.64 tyarogen 6.84  7.03  5.22
% Fued Carbon 2823 26.98 38.75 45.36 Nmogen 0-95  0.91 1,30
chionme 0O.11 0.10 0.15
Sufur 1499 1.90 2.73
sw 8510 8134 11678 13669 ash 10.62 10.15 14.57
% Sulfur 1.99 1.90 2.73 3.20 Oxygen (ditf) 32.17 34.68 11.09
lbs SUL/MM BTU =  2.34 % Wi
MINERAL ANALYSIS ignited Basis
SULFUR FORMS
% Pyntic Sulfur 1.39 1.33 1.91 2.24 Phos pentoxide, P,0,
% Sulfate Sultur  0-05  0.05 0.07 0.09 Silica, $10,
% Organic Sulfur 0.55 0.52 . 0.75 0.87 Fernc oxide, Fe,0,
% Total Sultur 1.99 1.90 2.73 3.20 Alumina. Al,Q,
Titamia. 1.0,
WATER SOLUBLE ALKALIES Lime, Ca0
% Na,0 = Magnesia. MgO
% K,0= Sultur tnoxide, SO,
Potassium oxide, K,0O
Sodwum oxide. Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Intial Deformation 1960 oF oF
H s Cone Height Softening (H=W) 1980 ¢ °F
m Hemispherical (H= W) 1990 o °F
Fud 2010 < °F
AIR DRYING LOSS =25.61
HARDGROVE GRINDABILITY INDEX *
FREE SWELLING INDEX 0.0

WATER SOLUBLE CHLORINE
APPARENT SPECIFIC GRAVITY

* Insufficient Sample

mnnunu

DICKINSON LABONATORIES. INC.

£

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

EL PASO, TEXAS 799130006 9155840468

PQ. BOX 12008



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center

Mail Stop 956
Reston, Virginia

DATE 11-1-89

Drill Hole JK-18.14 Int

LAB NUMBER

890483

22092

- 061

Thickness :

EM. ME&A free
PROXIMATE ANALYSIS basis As received ry basts basis
% Moisture 35.41 38.13
% ash 4417 3.99 6.45
% Volatle 28.16 26.98 43.60 46.61
% Fixed Catbon 3226 30.90 49.95 53.39
gy 7960 7625 12324 13174
% Sulfur 2.10 2.02 3.26 3.48
lbs SUL/MM BTU = 2.65
SULFUR FORMS
% Pynuc Sulfur 0.30 0.29 0.46 0.50
% Sulate Sulfur 041 0.39 0.63 0.68
% Organic Sulfur 1.39 1.34. 2.17 2.30
% Total Sulfr 210  2.02 3.26 3.48
WATER SOLUBLE ALKALIES
% Na,O =
% K,0=
FUSION TEMPERATURE OF ASH Reducing Oxidizing
Intal Deformation 1990 °F °F
H1s Cone Height Softening (H=wWi 2000 °F °F
W 1s Cone Width Hemispherical (H= W1 2010 °F oF
Flg 2030 °F °F
AIR DRYING LOSS =24.52
HARDGROVE GRINDABILITY INDEX = 65 @ 18.03 % Moisture
FREE SWELLING INDEX 0.0

WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =

DICKINSON LASONATORIES. INC.

| 2¢

ULTIMATE ANALYSIS

Moisture
Carbon
Hydrogen
Nitrogen
Chiorine
Suifur

Ash

Oxygen (dith

MINERAL ANALYSIS

Phos pentoxide, P,0,
Siica, Si0,

Ferric oxide, Fe,Q,
Aiumina, Al,0,
Titarwa, TO,

Lime. Ca0

Magnesia. Mg0O
Sulfur tnoxide, SO,
Potassium oxide, K,0
Sodium oxide. Na,0O

Undetermined
BASE/ACID RATIO

E.M.
basis As received Dry basis
46.73 44.76 72.34
7.08 7.26 4.83
1.00 0.96 1.55
0.17 0.16 0.26
2.10 2.02 3.26
4.17 3.99 6.45
38.75 40.85 11.31
% Wi

ignited Basis

DICKINSON .
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO.BOX 12008 EL PASO, TEXAS 799130008 9155848408



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center
Mail Stop 956

Reston, Virginia 22092
DATE : 11-1-89 LAB NUMBER 890483 - 062
Drill Hole : JK-18.15 Int : Thickness :
E.M. M&A free E.M.
PROXIMATE ANALYSIS  basis As received Cry basis basis ULTIMATE ANALYSIS basis As received Dey basis
% Moswre 31.21  31.77 Morsture
% ash £10.76 10.67 15.64 Carbon 42 .95 62.44
% voune 28-68 28.45 41.69 49.42 Hvarogen 6477 4.76
% Fixed Carbon 29+35 29.11 42.67 50.58 Nirogen 0. 92 1.33
Chionne O 13 0.19
Sultur 3.31 4.81
gy /663 7600 11139 13203 ash 10.76 15.64
% Sulfur 331 3.28 4.81 5.71 Oxygen dith 35.16 10.83
lbs SUL/MM BTU = 4.32 % Wi
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pyrniuc Suifur * Phos. pentoxide, P,0,
% Sulfate Suifur * Siica, S10,
% Organic Sulfur Ferric oxide. Fe,0,
% Total Sultur Alumina. Al,0,
Titania. IO,
WATER SOLUBLE ALKALIES Lime, Ca0
% Na,0 = Magnesia, MgO
% K,Q= Sutfur tnoxide, SO,
Potassium oxige, K,0
Sodium oxige, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
imtal Deformanon 2030 °f °F
H is Cone Height Softening (H=wWI 20850 ©f of
"W is Cone Width Hemispherical (H= 4 W) 2080 oF oF
Flug 2100 °F °F
AIR DRYING LOSS =26.68
HARDGROVE GRINDABILITY INDEX = #%
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
* Insufficient Sample
DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

(Terrsg. e lla

DICKINSON LABONATORIES. INC.

129

PO. BOX 12006 EL PASO, TEXAS 799130006  915/584-8496



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center

Mail Stop 956
Reston, Virginia

DATE 11-1-89

Drill Hole : JK-18.16 Int

LAB NUMBER

890483

22092

- 063

Thickness :

EM. M&A free
PROXIMATE ANALYSIS gasi As received Dry basis basis
% Moisture 30.59 33.38
% ash 6.80 6.53 9.80
% Volanle 3202 30.74 46.14 51.15
% Fixed Cabon 30-59  29.35 44.06 48.85
pu 8442 8103 12163 13485
% Sulfur 1‘28 1-23 1.85 2.05
l1bs SUL/MM BTU = 1.52
SULFUR FORMS
% Pynuc Sulfur 0+ 58 0.55 0.83 0.92
% Sulfate Sulfur 0.26 0.25 0.38 0.42
% Organic Sulfur 0.44 0.43° 0.64 0.71
% Total Sulfur 128 1.23 1.85 2.05
WATER SOLUBLE ALKALIES
% N810 =
% K,0=
FUSION TEMPERATURE OF ASH Reducing Oxidizing
imtial Detormation 1930 of °F
H is Cone Height Softening iH=wW+ 1950 < of
W 1s Cone Width Hemispherical tH= W) 1960 oF °F
Flud 1980 °F oF
AIR DRYING LOSS =24.05
HARDGROVE GRINDABILITY INDEX *
FREE SWELLING INDEX 0.0

WATER SOLUBLE CHLORINE
APPARENT SPECIFIC GRAVITY

* Insufficient Sample

DICKINSON LABONATORIES. INC.

130

ULTIMATE ANALYSIS

Moisture
Carbon
Hydrogen
Nitrogen
Chlonne
Sulfur

Ash

QOxygen (ditf)

MINERAL ANALYSIS

Phos pentowude. P,0,
Siica. SiI0,

Ferric oxide, Fe,0,
Alumina. Al,0,
Tuama, 110,

Lme. Ca0

Magnesia. Mg0
Sulfur troxide, SO,
Potassium oxide, K,0
Sodium oxide, Na,0

Undetermined
BASE/ACID RATIO

DIC

EM.

basis As received Dry basis
48.13 46.20 69.35
6.96 7.13 5.09
0.99 0.95 1.42
0.13 0.13 0.19
1.28 1.23 1.85
6.80 6.53 9.80
35.71 37.83 12.30
% Wi

Ignited Basis

KINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO BOX 12006 EL PASQ, TEXAS 799130006  915/584-0406



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY

National Center

Mail Stop 956

Reston, Virginia 22092
DATE : 11-1-89 LAB NUMBER 890483 - 064
Drill Hole : JK-18.17 Int : Thickness :
EM. M&A free EM.
PROXIMATE ANALYSIS  basis As received Dry basis basis ULTIMATE ANALYSIS besis Dey basis
% Moisture 25.32 30.46 Maoisture
% Ash 1837 17.11 24.60 Carbon 4053 54.27
% Volaule 2914 27.14 39.02 51.75 Hydrogen ©+10 4.38
% Fixed Carbon 27+17 25.29 36.38 48.25 Nitrogen 0+82 1.10
Chlorine 0.11 0.15
Sulfur 3.23 4.33
aw 7279 6778 9747 12927 ash 18.37 24.60
% sufer 323  3.01  4.33 5.74 Oxygen aih 30 . 84 11.17
lbs SUL/MM BTU = 4.44 % Wt..'
MINERAL ANALYSIS Igruted Basis
SULFUR FORMS
% Pyriic Sulfur 2.13 1.98 2.85 3.78 Phos pentoxide, P,0,
% Sulfate Suifur 0.21 0.20 0.29 0.38 Sikca, Si0,
% QOrganic Suifur 0.89 0.83 . 1.19 1.58 Fernc oxide, Fe,0,
% Total Sulfur 323 3.01 4.33 5.74 Alumina, AlLO,
Tiaria. 1O,
WATER SOLUBLE ALKALIES Lime. Ca0
% Na,0 = Magnesia, MgO
% K,0= Sulfur thoxide, SO,
Potassium oxide, K,0
Sodium oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
inttal Deformaton 1940 of °F
H is Cone Height Softening iH=wW) 1980 of oF
W 1s Cone Width Hemispherical (H= %1 W) 1990 o of
Flug 2110 o °F
AIR DRYING LOSS =25.86
HARDGROVE GRINDABILITY INDEX *
FREE SWELLING INDEX 0.0

APPARENT SPECIFIC GRAVITY

WATER SOLUBLE CHLORINE =
* Insufficient Sample

DICKINSON LABSONATORIES. INC.
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LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO.BOX 12008 EL PASO, TEXAS 799130006 915/584-0408



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center
Mail Stop 956

Reston, Virginia 22092
DATE 11-1-89 LAB NUMBER : 890483 - 049
Drill Hole : JK-18.18 Int : Thickness
E.M. M&A tree E.M.
PROXIMATE ANALYSIS  basis As received Ty basis basis ULTIMATE ANALYSIS basis As received Dry basis
% Moisture 29.88 26.13 Mousture
% ash 31.95 33.66 45.56 Caroon 22+ 13 23.32 31.57
% Volanle +2+76  20.82 28.18 51.77 Hydrogen 5.29 4,98 2.78
% Fixed Carbon 18+41 19.39 26.26 48.23 Nitrogen 0.47 0.49 0.67
Chionne 0+03 0.03 0.04
Sufur 8.63 9.09 12.31
e 4144 4365 5909 10855 ash 31.95 33.66 45.56
% Sulfur S+63 9.09 12.31 22.61 Oxvgen (difh 31.50 28.43 7.07
lbs SUL/MM BTU = 20.82 % we
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pyntic Sulfur 6.47 6.82 9.23 16.95 Phos pentoxide. P,0,
% Sulfate Sulfur 0.20 0.21 0.28 0.52 Silica. SI0,
% Organic Sulfur 1.96 2.06" 2.80 5.14 Ferric oxide, Fe,0,
% Total Sufur  8-63  9.09 12.31 22.61 Alumina, ALO,
Titania. 1.0,
WATER SOLUBLE ALKALIES Ltime. Ca0
% Na,0 = Magnesia. MgO
% K,0= Sultur tnoxide. SO,
Potassium oxige, K,0
Sodium oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Intial Deformation 2200 °F of
H 1s Cone Height Softening H=wW) 2250 °f of
"W is Cone Width Hemispherical (H= % W) 2270 o of
Flug 2350 o °F
AIR DRYING LOSS = 22.89
HARDGROVE GRINDABILITY INDEX = *
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
* Insufficient Sample
DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

J;,..?E%-e_e.;_./

DICKINSON LASONATORIES. INC.
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COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY

DATE 11-1-89

Drill Hole JK-18.19 Int

National Center

Mail Stop 956
Reston, Virginia

LAB NUMBER

890483

22092

- 065

Thickness :

E.M. M&A free
PROXIMATE ANALYSIS  basis As received Ory basis basis
% Mosture 3177  34.39
% Ash 8.38 8.06 12-28
%VO'atlle 29031 28.19 42'96 48.98
% Fixed Carbon 30.54 29.36 44.76 51.02
gu 7959 7653 11664 13297
% Sulfur 2924 2.82 4.31 4.91
lbs SUL/MM BTU = 3.68
SULFUR FORMS
% Pynuc Sulfur  1+78  1.72 2.61 2.98
% Sulfate Sufur 0+ 10 0.09 0.14 0.16
% Organic Sulfur L+ 06 1.01. 1.56 1.77
% Total Sulfur 2+ 94 2.82 4.31 4.91
WATER SOLUBLE ALKALIES
% Na,0=
% K,0=
FUSION TEMPERATURE OF ASH Reducing Oxidizing
imuial Deformaton 2060 °F oF
H is Cone Height Softening tH=wW) 2090 °F oF
W 15 Cone Width Hemispherical (H= %Wl 2110 °F of
Flud 2120 °F °F
AIR DRYING LOSS =22.39
HARDGROVE GRINDABILITY INDEX = 66 @ 15.46 % Moisture
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
Terrspe Tl
DICKINBON LASORATORIES, INC. | 3 3

ULTIMATE ANALYSIS

Morsture
Carbon
Hydrogen
Nitrogen
Chlorine
Sulfur

Ash

Oxygen (ditf)

MINERAL ANALYSIS

Phos. pentoxide, P,0,
Silica, Si0,

Fernic oxide, Fe,0,
Alumina, Al,O,
Titamia. 10,

Lime, Ca0

Magnesia, MqO
Sultur tnoxide, SO,
Potassium oxide, K,0
Sodium oxide, Na,0

Undetermined

BASE/ACID RATIO

EM.
basis As received  Dry basis
45.76 44.00 67.07
6.74 6.91 4.67
0.90 0.87 1.32
0.12 0.12 0.18
2.94 2.82 4.31
8.38 8.06 12.28
35.16 37.22 10.17
% Wt

ignited Basis

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

EL PASQ, TEXAS 799130008  915/584-0406



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY

National Center
Mail Stop 956

Reston, Virginia 22092
DATE 11-1-89 LAB NUMBER 890483 - 050
Drill Hole JK-18.20 Int : Thickness
E.M. M&A iree EM.
PROXIMATE ANALYSIS  basis As recerved Ty basis basis ULTIMATE ANALYSIS basis As received  Dry basis
% Mosture 2941 24.30 Mosture
% Ash 38.51 39.08 51.63 Caroon 23.70 24.05 31.77
% Volaule 19+25 19.53 25.80 53.34 Hydrogen 4.70 4.61 2.49
% Fixed Caibon 1683 17.09 22.57 46.66 Nirogen 0.48 0.49 0.65
Chionne 0.05 0.05 0.06
Sufur 5.18 5.26 6.95
s 4145 4207 5557 11488 ash 38.51 39.08 51.63
% Suifur D18 5.26 6.95 14.36 Oxygentath 27.38 26.46 6.45
lbs SUL/MM BTU = 12.50 % Wt
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pyritic Sulfur 3.86 3.92 5.17 10.69 Phos pentoxide, P,0,
% Sulfate Sulfur 0.05 0.06 0.07 0.15 Siica, Si0,
% Organic Sulfur L+ 27 1.28° 1.71 3.52 Fernc oxide, Fe,O,
% Total Sulfur D+ 18 5.26 6.95 14.36 Alumina. Al,O,
Tiama. Ti0,
WATER SOLUBLE ALKALIES Lime, Ca0
% Na,0 = Magnesia. MgO
% K,0= Sulfur tnoxide, SO,
Potassium oxide, K,0
Sodium oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Inwal Deformaton 2340 °F af
H 1s Cone Height Softening tH=W) 2370 °f F
W s Cone Width Hemisonercal (H= % W) 2390 °F of
Flud 2400 °F °F
AIR DRYING LOSS = 21,05
HARDGROVE GRINDABILITY INDEX *
FREE SWELLING INDEX 0.0

WATER SOLUBLE CHLORINE
APPARENT SPECIFIC GRAVITY

* Insufficient Sample

DICKINSON LAROATONIES. INC.

| 34

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO. BOX 12006 EL PASO, TEXAS 799130006  315/584-8466



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center
Mail Stop 956
Reston, Virginia 22092

DATE : 11-1-89 LAB NUMBER : 890483 - 003
Drill Hole : JK-19-19.1 Int : Thickness
E.M. ME&A free EM.

PROXIMATE ANALYSIS basis As received ey basis basis ULTIMATE ANALYSIS basis As received Dry basis

% Mosiure 2124 22.45 Morsture
% s 56.56 55.69 71.82 copon 11.59  11.41 14.71
% vooue 16-15 15.90 20.51 72.76 arogen 3-90  4.02  1.94
% Fixed Carbon 6.05 5.96 7.67 27.24 Nitrogen 0.30 0.30 0.38
Chiorme 0.06 0.06 0.07
Suifur 0.42 0.41 0.53
guw 1756 1729 2230 7911 Aash 56.56 55.69 71.82
%sae O0-42  0.41  0.53  1.87 Oxygeniatt 27 .17 28.11 10.55

lbs SUL/MM BTU =  2.37 % WL
MINERAL ANALYSIS ignited Basis
SULFUR FORMS

% Pynuc Sulfur 0.23 0.22 0.29 1.03 Phos pentouide, P,0,

% Sulfate Sufr  0-06  0.06 0.07 0.26 Sica, S10,

% Orgamic Sulfur 0.13 0.13 0.17 0.58 Fernc oxide. Fe,0,

% Total Sulfur 0.42 0.41 0.53 1.87 Alumina. AI,0,

Tiama T0,

WATER SOLUBLE ALKALIES Lime Ca0

% Na,0 = Magnesia. MgO

% K,0 = Sulfur trioxide. SO,

Potassium oxide, K,0

Sodium oxide. Na,0

FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO

initial Deformation >2700 ¢ °F
H 1s Cone Height Softeing (H=w) >2700 oF oF
"W is Cone Width Hemispherical (H= »W1I >2700 oF of
Fluig >2700 o o°F
AIR DRYING LOSS =19.76
HARDGROVE GRINDABILITY INDEX 157 @ 3.35 % Moisture
FREE SWELLING INDEX 0.0

WATER SOLUBLE CHLORINE
APPARENT SPECIFIC GRAVITY

W

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

\gg PO.BOX 12008  EL PASO, TEXAS 799130008  915/584-9466

DICKINSON LASONATORIES. INC.




COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center
Mail Stop 956

Reston, Virginia 22092
DATE 11-1-89 LAB NUMBER : 890483 - 004
Drill Hole : JK-19-19.2 Int : Thickness :
EM. M&A free EM.
PROXIMATE ANALYSIS  basis A< received Try basis basis ULTIMATE ANALYSIS basis As received  Dry basis
% Moisture 23.43 23.44 Morsture
% ach 51-80 51.79 67.65 caoon 13.24  13.24 17.30
% Voanie 1609  16.09 21.02 64.97 ivaogen 4.31  4.31  2.20
% Freg Carbon S8+68  8.68 11.33 35.03 nwogen 0.33  0.33  0.44
Chlorine 0.08 0-08 0- 10
SU”U[ 0-40 0-40 0.52
gw <2003 2003 2616 8088 ash 51.80 51.79 67.65
% Sulfur 9-40 0.40 0.52 1.62 Oxvgen iath 29.84 29.85 11.79
lbs SUL/MM BTU = 2.00 % Wi
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pynitic Sulfur 0.15 0.15 0.20 0.61 Phos pentoxide. P,0,
% Sulfate Sulfur 0.06 0.06 0.08 0.24 Siica. Si0,
% Organic Suifur 0.19 0.19 0.24 0.77 Fernic oxide, Fe,0,
% Total Sulfur 0.40 0.40 0.52 1.62 Alumina. Al,0,
Titania. T:0,
WATER SOLUBLE ALKALIES Lime CaO
% Na,0 = Magnesia. MgO
% K,0= Sulfur trioxide. SO,
Potasswum oxae, K,0
Sodwum oxige, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undeterminad
BASE/ACID RATIO
initiai Deformation >2700 ¢ °F
H 1s Cone Height Softening (H=wWt >2700 < °F
W s Cone Width Hemispherical (H= 3 W) >2700 of °F
Flud >2700 oF °f
AIR DRYING LOSS =16.50
HARDGROVE GRINDABILITY INDEX = 123 @ 8.31 % Moisture
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
DICKINSON
LABORATORIES, INC.
J—- E 2 ¢ : COAL & OIL SHALE ANALYSTS
; PQ. BOX 12006 EL PASQ, TEXAS 799130006 915/584-0406

DICKINSON LABORATORIES. INC.
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COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center
Mail Stop 956
Reston, Virginia 22092

DATE : 11-1-89 LAB NUMBER : 890483 - 005
Drill Hole : JK-19-19.3 Int : Thickness
EM. M&A f{ree E.M.
PROXIMATE ANALYSIS basis As received Cry basis basis ULTIMATE ANALYSIS E As received Dry basis
% Mosture 3524 34.72 Morsture
%an 21.34  21.51 32.95 caoon 28.72  28.96 44.36
% voaue 2155 21.73 33.28 49.64 hvdrogen 626 6.22  3.57
% Fixed Carbon 2187 22.04 33.77 50.36 Nitogen 0.64  0.64  0.99
Chiorne Q.06 0.06 0.10
Suttur 3.58 3.61 5.53
gy 2068 5109 7826 11672 ash21.34 21.51 32.95
% Sulfur 3.58 3.61 5.53 8.24 Oxvgeﬂ\dvﬁl39.40 39.00 12.50
lbs SUL/MM BTU = 7.07 Wi

MINERAL ANALYSIS ignited Basis
SULFUR FORMS

% Pyntic Sultur 2.51 2.53 3.87 5.78 Phos pentoxide. P,0,

% Sultate Sultur 0+ 28 0.28 0.43 0.65 Siica. Si0,

% Organic Sulfur 0.79 0.80 1.23 1.81 Ferric oxice, Fe,0,

% Total Sulfur 3+ 58 3.61 5.53 8.24 Alumina. A0,
Titarva. 110,

WATER SOLUBLE ALKALIES Lme Ca0
% Na,0 = Magnesia. MgO

% K,0= Sultur tnoxide. SO,

Potassium oxide. K,0

Sodium oxide. N3,0

FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO

imval Deformation 2080 o of
H is Cone Height Softenng H=wi 2100 - °F
m Hemisphencai(H= W1 2140 °F °F
Fud 2150 ©F °F
AIR DRYING LOSS =30.75
HARDGROVE GRINDABILITY INDEX %*
FREE SWELLING INDEX 0.0

WATER SOLUBLE CHLORINE
APPARENT SPECIFIC GRAVITY

* Insufficient Sampl

o o

DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

\'BQL PO. BOX 12008  EL PASO, TEXAS 799130006 915/584-0408
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DICKINSON LASONATORIES. INC.




COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center
Mail Stop 956

Reston, Virginia 22092
DATE 11~-1-89 LAB NUMBER 890483 - 006
Drill Hole : JK-19-19.4 Int : Thickness
Wweazsoece 2.
EM. MEA free EM
PROXIMATE ANALYSIS  basis As received  ry basis basis ULTIMATE ANALYSIS basis As received  Dry basis
% Mowsture 22 « 67 31.45 Moisture
% Asn 12.90 12.57 18.34 Carcon 41.57 40.52 59.11
% voaue 28-92 28.19 41.12 50.36 vorogen  6-41  6.53  4.39
% Fixed Carbon 28.51 27.79 40.54 49.64 Nitragen 0.93 0.91 1.33
Chlorine 0.03 0.03 0.04
Sulfur 3.01 2.93 4.27
g 7342 7156 10439 12783 ash 12.90 12.57 18.34
% Sulfur 301 2.93 4.27 5.23 Oxvgeniath 35,15 36.51 12.52
lbs SUL/MM BTU = 4.09 % Wt
MINERAL ANALYSIS Ignited Basis
SULFUR FORMS
% Pynuc Sulfur 1.95 1.90 2.77 3.39 Phos pentoxide, P,0,
% Sulfate Suter  0-17  0.17 0.24 0.30 Siica. S10,
% Organic Sulfur 0.89 0.86 1.26 1.54 Ferric oxide. Fe,0,
% Total Sulfur 3.01 2.93 4.27 5.23 Atlumina. Al,0,
Tnania. 110,
WATER SOLUBLE ALKALIES Lime. Ca0
% Na,0 = Magnesia Mg0O
% K,Q0 = SuHur tnoxige. SO,
Potassium oxige. K,0
Sodium oxide, Na,0O
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Inial Deformatian 1900 of of
H 1s Cone Height Sottenng iH=W) 1920 °f oF
"W s Cone Width Hemispherical (H = 2 W) 1930 °f °F
Flng 1940 °F °F
AIR DRYING LOSS =27 .31
HARDGROVE GRINDABILITY INDEX *
FREE SWELLING INDEX 0.0

APPARENT SPECIFIC GRAVITY

WATER SOLUBLE CHLORINE =
* Insufficient Sample

OICKINSON LABONATORIES. INC.

|3&

DIC

KINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PQ. BOX 12008  EL PASO, TEXAS 799130008  915/584-0406



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center
Mail Stop 956

Reston, Virginia 22092
DATE 11-1-89 LAB NUMBER : 890483 - 007
Drill Hole : JK-19-19.5 Int : Thickness
W150663
EM, M&A free EM.
PROXIMATE ANALYSIS basis As received “ry basis basis ULTIMATE ANALYSIS basis As received Dey basis
% Mosture 35+27  27.15 Morsture
% Ash L0.85 12.21 16.76 Caroon 34.76 39.12 53.70
% Volatle 2718 30.59 41.99 50.44 Hydrogen 6.73 6.17 4.30
% Fixed Carbon 26.70 30.05 41.25 49.56 Nitrogen 0.70 0.79 1.08
Chlonne 0.05 0.05 0.07
Sultur 4.17 4.69 6.44
sw 6310 7101 9748 11711 ash 10.85 12.21 16.76
% Suttur 417 4.69 6.44 7.73 Oxygen dth 42.74 36.97 17.65
lbs SUL/MM BTU = 6.60 % wt
MINERAL ANALYSIS ignited Basis
SULFUR FORMS
% Pynuc Sulfur 1.90 2.14 2.94 3.53 Phos pentowuide, P,0,
% Sulfate Sultur L+ 41 1.59 2.18 2.62 Sihca. $10,
% Organic Sulfur 0.86 0.96 1.32 1.58 Fernc oxide, Fe,0,
% Total Sulfur 4.17 4.69 6.44 7.73 Alumina, At,0,
Tiana. 1.0,
WATER SOLUBLE ALKALIES Lime. Ca0
% Na,0 = Magnesia. Mg0
% K,0= Sultur tnoxide, SO,
Potassium oxtde. K,QO
Sodwum oxide. Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Inieat Deformanon 2320 °F °F
H 1s Cone Height SofteningtH=wW) 2360 °F °F
W is Cone Widtn Hemispherical (H= v W) 2440 °F oF
Flud 2450 °F °F
AIR DRYING LOSS =22.,.23
HARDGROVE GRINDABILITY INDEX *
FREE SWELLING INDEX *

WATER SOLUBLE CHLORINE
APPARENT SPECIFIC GRAVITY

* Insufficient Sample

| T T |

DICKINSON
LABORATORIES, INC.

COAL & OIL SHALE ANALYSTS
PO.BOX 12006 EL PASO, TEXAS 799130006 9155840408

L;7G:;4:7¢ 253—€5£L;~_/

DICKINSON LASONRATORIES. INC.
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COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY

National Center

Mail Stop 956

Reston, Virginia 22092
DATE : 11-1-89 LAB NUMBER 890483 - 008
Drill Hole : JK=-19-19.6 Int : Thickness
W 25066Y
E.M. ME&A free EM
PROXIMATE ANALYSIS basis As received “rv basis basis ULTIMATE ANALYSIS M As received Dry basis
% Moisture 31.36 31.57 Maisture
wan 14-48  14.43 21.09 ~yoon 39.56  39.44 57.63
% vonie 28+55  28.47 41.60 52.72 warogen 6.56  6.57  4.44
% Fixed Carbon 25061 25.53 37-31 47-28 vaogen 0-83 0-83 1-21
Chlorine 0 .05 0.05 0. 07
Sultur 1.84 1.84 2.69
g 6926 6905 10091 12788 ash 14.48 14.43 21.09
wsuiwr 1:84 1.84 2.69  3.41 Oxygenioih 36.68  36.84 12,87
lbs SUL/MM BTU = 2.66 % Wt
MINERAL ANALYSIS Igruted Basis
SULFUR FORMS
% Pyniuc Sultur 1.01 1.01 1.47 1.86 Phos pentoxide. P,0,
% Sulfate Sulfur 0.15 0.14 0.21 0.27 Silica. S10,
% Organic Suifur 0.68 0.69" l.01 1.28 Ferrc oxide. Fe,0,
% Total Suitur 1.84 1.84 2.69 3.41 Alumina. Al,0,
Tuania. 7.0,
WATER SOLUBLE ALKALIES Lime Ca0
% Na,0 = Magnesia. MgO
% K,0= Sulfur tnoxige, SO,
Potassium oxige. K,0
Sodium oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Inimial Deformation 2150 °F
H s Cone Height Softering (H = Wi 2170 °F
W s Cone Width Hemisonercal (H= W) 2190 o of
Fluid 2200 °F °F

AIR DRYING LOSS =27 .59
HARDGROVE GRINDABILITY INDEX = *
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

DICKINSON LABOHATORIES. INC.

(46

DICKINSON
LABORATORIES, INC.

COAL & OIL SHALE ANALYSTS

PO. BOX 12006  EL PASO, TEXAS 799130006  915/584-0406



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center
Mail Stop 956

Thickness :

Reston, Virginia 22092
DATE 11-1-89 ILAB NUMBER : 890483 - Q09
d)rill Hole JK-19-19.7 Int :
W 25066S
E.M. M&A tree
PROXIMATE ANALYSIS Easl As received Cry basis pasis ULTIMATE ANALYSIS
% Mosture 3103 35.15 Morsture
% Ash 096 6.55 10.10 Zaroon
%Vo‘a‘l‘e 30- 14 28034 43.70 48-61 Hydyogen
% Fixed Carbon 31.87 29.96 46.20 51- 39 Nitrogen
Chlorine
Sulfur
aw 8032 7553 11646 12954 Ash
% Sulfur 2.00 1.88 2.91 3.23 Oxygen (aitf)
lbs SUL/MM BTU =  2.49
MINERAL ANALYSIS
SULFUR FORMS
% Pyrnc Sulfur 1.02 0.96 1.48 1.65 Phos pentoxide. P,0,
% sulfate Sufr  0-18  0.17  0.26  0.29 Siica, S0,
% Organic Sultur 0.80 0.75 1.17 1.29 Ferric oxide. Fe,0,
% Total Sulfur 2+ 00 1.88 2.91 3.23 Alumina, Al,O,
Titarmia, 1.0,
WATER SOLUBLE ALKALIES Lime Ca0
% Na,0 = Magnestia, MgO
% K,0 = Sulfur tnoxige. SO,
Potassium oxide. K,0
Sodium oxide. Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Intial Deformaton 1860 ©F °F
H1s Cone Height SofteningiH=W1 1880 < of
W s Cone Width Hemisphericai (H= W) 1890 of ofF
Flud 1900 o °F
AIR DRYING LOSS =30.72
HARDGROVE GRINDABILITY INDEX *
FREE SWELLING INDEX

WATER SOLUBLE CHLORINE
APPARENT SPECIFIC GRAVITY

* Insufficient Sample

(| | T T 1
*

DI
(Ternir el

DICKINSON LABONATORIES. INC.

141

EM.
basis As received Dry basis
46.63 43.85 67.61
6.65 6.92 4.61
0.94 0.88 1.36
0.07 0.06 0.10
2.00 1.88 2.91
6.96 6.55 10.10
36.75 39.86 13.31
% Wt

Ignited Basis

CKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO. BOX 12008  EL PASO, TEXAS 799130006 915/584-0466



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center
Mail Stop 956

Reston, Virginia 22092
DATE 11-1-89 LAB NUMBER 890483 - 010
Drill Hole : JK-19-19.8 Int : 1 Thickness :
W 25066k
EM. M&A free E.M.
PROXIMATE ANALYSIS basis As received Cry basts basis ULTIMATE ANALYSIS basis As received Dry basis
% Morsture & 1.33 37.21 Motsture
% Ash 455 4.87 7.75 Caoon 41.18 44.07 70.19
% Volaule 24-98 26.74 42.58 46.16 Hydrogen 7 .43 7.17 4.78
% Fixed Carbon 29.14 31.18 49.67 53.84 Nitrogen 0.87 0.93 1.48
chionre 0.05 0.06 0.09
Sutur 1.60 1.71 2.72
guw /063 7559 12038 13050 asn 4.55 4.87 7.75
% Sulfur 160 1.71 2.72 2.95 Oxygentaih 44.32 41.19 12.99
lbs SUL/MM BTU = 2.26 % Wt
MINERAL ANALYSIS ignited Basis
SULFUR FORMS
% Pynuc Sulfur 0.83 0.88 1.41 1.53 Phos pentoxide. P,0,
% Sulfate Sulfur 0.08 0.09 0.14 0.16 Sihca, Si0,
% Organic Suifur 0.69 0.74 - 1.17 1.26 Ferric oxide. Fe,0,
% Total Sulfur L 60 1.71 2.72 2.95 Alumina. Al,O,
Titania. 110,
WATER SOLUBLE ALKALIES ume. Ca0
% Na,0 = Magnesia. MgO
% K,0= Sulfur troxide. SO,
Potassium oxide. K,0
Sodium oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxigizing Undetermined
BASE/ACID RATIO
imitial Oeformaton 2020 ©F oF
H 18 Cone Height Softening H=W) 2040 °f °F
W s Cone Width Hemispherical (H= w1 2060 °f °F
Flua 2090 °F of
AIR DRYING LOSS =30.86
HARDGROVE GRINDABILITY INDEX = 60 @ 9.18 % Moisture
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
DICKINSON
LABORATORIES, INC. ‘
L7;~7 E’r-a«;-—-/ COAL & OIL SHALE ANALYSTS :
DICKINSON LASONATORIES. INC. \L(L PO.BOK 12008 EL PASQL TEXAS :



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center
Mail Stop 956

Reston, Virginia 22092
DATE 11-1-89 LAB NUMBER 890483 -~ 011
Drill Hole JK-19-19.9 Int : Thickness :
Was066F
E.M. MB&A free EM.
PROXIMATE ANALYSIS  basis As received  ry basis basis ULTIMATE ANALYSIS besis As received  Dry basis
% Mosture 3249 37.20 Morsture
% Ash 3+46 3.22 5.12 Carpon 48.95 45.53 72.51
% Volaule 2874 26.73 42.57 44.87 Hydrogen ©.+95 7.24 4.90
% Fixed Carbon 35-31 32.85 52.31 55.13 Nitrogen 1.08 1.01 1.60
Chiorine 0.04 0.03 0.06
sutr 0.76 0.71 1.13
pu 8437 7849 12498 13173 Ash 3.46 3.22 5.12
% Sulfur 976 0.71 1.13 1.19 Oxygeniath 38.76 42.26 14.68
1lbs SUL/MM BTU = 0.90 % Wi,
MINERAL ANALYSIS ignned Basis
SULFUR FORMS
% Pynuc Suifur 0.18 0.17 0.27 0.28 Phos pentoxide. P,0,
% Sultate Sulfur 0.02 0.02 0.03 0.03 Sica. Si0,
% Organic Sulfur 0.56 0.52 0.83 0.88 Ferric oxide. Fe,0,
% Totat Sulfur  0+76 0.71 1.13 1.19 Alumina, ALO,
Tiaria. T\0,
WATER SOLUBLE ALKALIES Lime, Ca0
% Na,0 = Magnesia. MgO
% K,0 = Sultur trioxide, SO,
Potassium oxide, K,0
Sodwum oxide, Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Inmal Deformation 2190 °f °F
H 15 Cone Height Softenng (H=wW1 2250 °f °f
W is Cone Width Hemispherical (H= W) 2470 °f °f
Fld 2490 °F °F
AIR DRYING LOSS =30.49
HARDGROVE GRINDABILITY INDEX = 66 @ 9.65 % Moisture
FREE SWELLING INDEX = 0.0 T
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
DICKINSON
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

(Terrer Al

DICKINSON LASORATORES. INC.

113

PO. BOX 12006 EL PASO, TEXAS 799130008 915/584-0408



DATE : 11-1-89

COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center
Mail Stop 956
Reston, Virginia 22092

LAB NUMBER : 890483 - 012

Drill Hole : JK-19-19.10 Int : Thickness :
W 2sobe¥
EM. M&A free EM.
PROXIMATE ANALYSIS  basis As received ry basis basis ULTIMATE ANALYSIS basis As received Dry besis
% Morsture 33.62 33.35 Monsture
% Ash 10.02 10.06 15.10 caoon 40.01  40.17 60.28
% Volaule 26.82 26.93 40.40 47.59 Hydrogen ©.+47 6.45 4.08
% Fixed Carbon 29.54 29.66 44.50 52.41 Nirogen 0.73 0.73 1.10
Chionne 0.04 0.04 0.05
Sultur 3.87 3.88 5.83
Btu 6997 7025 10540 12414 ash 10.02 10.06 15.10
% Sulfur 387 3.88 5.83 6.86 Oxygentaift 38.86 38.67 13.56
lbs SUL/MM BTU = 5.52 % WL
MINERAL ANALYSIS ignited Basis
SULFUR FORMS
% Pyntic Sulfur 1.65 l1.66 2.49 2.93 Phos pentoxide, P,0,
% Sulfate Sulfur 0.53 0.54 0.81 0.95 Sihca, S10,
% Organic Sulfur 1.69 1.68" 2.53 2.98 Fernc oxide, Fe,0,
% Total Sulfur 3.87 3.88 5.83 6.86 Alumina. AlL,O,
Tiania, TiO,
WATER SOLUBLE ALKALIES Lime. Ca0
% Na,0= Magnesia. MgO
% K,0= Sulfur trioxide. SO,
Potassium oxide, K,0
Sodium oxide. Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undetermined
BASE/ACID RATIO
Inial Deformaton 2010 o °F
H 1s Cone Height Softenng tH=w1 2040 < °F
"W is Cone Width Hemispherical (H= Wi 2080 oF of
Flug 2100 of °F
AIR DRYING LOSS =29.40
HARDGROVE GRINDABILITY INDEX = %
FREE SWELLING INDEX = 0.0
WATER SOLUBLE CHLORINE =
APPARENT SPECIFIC GRAVITY =
* Insufficient Sample
DICKINSON
LABORATORIES, INC.
J—- E 2 ) COAL & OIL SHALE ANALYSTS
DICKINSON LASORATORIES, INC. l L““k PO BOK 12006 EL PASQ, TEXAS :



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY

Reston, Virginia

DATE 11-1-89

Drill Hole : JK=-19-19.11 Int

National Center

Mail Stop 956

LAB NUMBER

890483

22092

- 014

R Thickness :

W 250 669
E.M. M&A free
PROXIMATE ANALYSIS basis As received Zrv basis basis
% Moisture 31.44 36.74
%asn 417 3.85 6.08
% Volauie 2976  27.46 43.40 46.21
%Fuowmn34'63 31.95 50.52 53.79
B 8491 7835 12385 13187
% Sulfur 1402 0.94 1.49 1.58
lbs SUL/MM BTU = 1.20
SULFUR FORMS
% Pyniic Sulfur 0.21 0.19 0.31 0.33
% Sulfate Sulfor 0+ 03 0.03 0.05 0.05
% Organic Sulfur 0.78 0.72 - 1.13 1.20
% Total Sutur  L-02 ~ 0.94 1.49 1.58
WATER SOLUBLE ALKALIES
% Na,O =
% K,0=
FUSION TEMPERATURE OF ASH Reducing Oxidizing
Inttial Deformanon 1940 o oF
H is Cone Height Softening H=wW1 1990 °¢ of
W s Cone Width Hemispherical (H= %2 W) 2 070 of °F
Fud 2180 °f °f
AIR DRYING LOSS =28.12
HARDGROVE GRINDABILITY INDEX 72 @ 11.99 % Moisture

FREE SWELLING INDEX 0.0
WATER SOLUBLE CHLORINE

APPARENT SPECIFIC GRAVITY

W on

DICKINSON LABORATORIES, INC.

Y

ULTIMATE ANALYSIS

Moisture
Caroon
Hydrogen
Nitrogen
Chlorine
Sulfur

- Ash
Oxygen (aitf)

MINERAL ANALYSIS

Phos pentoxide, P,0s
Siica. S0,

Fernc oxide, Fe,0,
Alumina, AlLQ,
Twania. T0,

Lime. Ca0

Magnesia. Mg0
Sultur tnoxige. SO,
Potassium oxige. K,0
Sodium oxide, Na,0

Undetermined
BASE/ACID RATIO

PQ. BOX 12008

DIC
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

EL PASQ, TEXAS 709130008  915/564-0406 ‘

EM.
basis As received Dry basis
50.34 46.45 73.42
6.52 6.88 4.37
0.52 0.48 0.76
0.09 0.09 0.14
1.02 0.94 1.49
4.17 3.85 6.08
37.34 41.31 13.74
% Wi

Ignited Basis



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY

Reston, Virginia

DATE 11-1-89

Drill Hole JK=19-19.12 Int

National Center

Mail Stop 956

LAB NUMBER

890483

22092

- 015

Thickness :

W 2506 70
EM. M&A free
PROXIMATE ANALYSIS _ba_sis As received Sry basis basis
% Moisture 31'10 34.30
% Asn 4+56 4.35 6.62
% Volanie 3087 29.43 44.80 47.97
% Fixed Carbon 33+47 31.92 48.58 52.03
aw 8518 8122 12362 13238
% Sufr 132 1.26 1.92 2.05
lbs SUL/MM BTU = 1.55
SULFUR FORMS
% Pyntic Sulfur 0.52 0.50 0.76 0.81
% Sulfate Sulfur 0.09 0.09 0.13 0.14
% Organic Sulfur 0.71 0.67 . 1.03 1.10
% Total Sulfur L+ 32 1.26 1.92 2.05
WATER SOLUBLE ALKALIES
% Na,0=
% K 0=
FUSION TEMPERATURE OF ASH Reducing Oxidizing
Inial Deformaton 2180 of oF
H is Cone Height Softening H=wW) 2210 < of
W s Cone Width Hemuspherical (H= W) 2340 o of
Fluid 2480 of of
AIR DRYING LOSS =27 .68
HARDGROVE GRINDABILITY INDEX 64 @ 9.15 % Moisture
FREE SWELLING INDEX 0.0

WATER SOLUBLE CHLORINE
APPARENT SPECIFIC GRAVITY

DICKINSON LABONATORIES. INC.

|46

ULTIMATE ANALYSIS bE_a's:‘E As received Dry basis
Moisture
Caroon 20.16 47.83 72.80
Hydrogen ©+57 6.79 4.49
Nitrogen 0.87 0.83 1.27
Chlonine 0.08 0.08 0.12
Sulfur 1e32 1.26 1.92
ash 4.56 4.35 6.62
Oxygen (aith 36.44 38.86 12.78
% Wt
MINERAL ANALYSIS Igrited Basis
Phos pentoxide, P,0,
Sica. Si0,
Fernc oxide, Fe,0,
Alurmina. Al,O,
Tuama. 1O,
Lime. Ca0
Magnesia. Mg0
Sultur trioxide, SO,
Potassium oxide, K,0
Sodium oxide. Na,O
Undetermined
BASE/ACID RATIO
DICKINSON
LABORATORIES, INC.-

PQ. BOX 12006

COAL & OIL SHALE ANALYSTS :
EL PASO, TEXAS 799130008  915/584-0406 :



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY

National Center

Mail Stop 956
Reston, Virginia 22092

DATE : 11-1-89 LAB NUMBER

Drill Hole : JK-19-19.13 Int

890483 - 016

Thickness :

W 25067
EM. M&A free EM.
PROXIMATE ANALYSIS  basis As received Crv basis basis ULTIMATE ANALYSIS basis As received Dry basis
% Mosture 3059 34.14 Morsture
% Ash 147 7.09 10.76 Caoon 46.44 44.06 66.91
% Volauie 3095  29.37 44.60 49.98 Hydrogen ©+93 7.15 5.06
% Fixed Carbon 30.99 29.40 44.64 50.02 Nitrogen 1.38 1.31 1.99
Chiorne 0.08 0.08 0.12
Sulfur 1.53 1.45 2.20
g 8241 7820 11873 13305 ash 7.47 7.09 10.76
%sutwr 153 1.45  2.20  2.47 Oxvgenath 36.17 38.86 12.96
lbs SUL/MM BTU = 1.85 % Wi.
MINERAL ANALYSIS ignited Basts
SULFUR FORMS -
% Pynuc Sulfur 0.83 0.78 1.19 1.33 Phos pentoxide, P,0,
% Sulfate Sulfur 0.08 0.08 0.12 0.14 Silca. Si0,
% Organic Sulfur 0.62 0.59 0.89 1.00 Ferric oxide, Fe,0,
% Total Sulfur 1.53 1.45 2.20 2.47 Alumina. AlL,0,
Tiania. 7.0,
WATER SOLUBLE ALKALIES Lime, Ca0
% Na,0 = Magnesia. MgO
% K,0= Sulfur tnoxide, SO,
Potassium oxide, K,0
Sodium oxide. Na,0
FUSION TEMPERATURE OF ASH Reducing Oxidizing Undeterminad
BASE/ACID RATIO
Initial Deformation 1920 of of
H is Cone Height Softening (H=wWi 1940 of op
W is Cone Width Hemisphencal iH= %Wt 1950 of o
Fld 1960 <¢ °F
AIR DRYING LOSS =27 .52
HARDGROVE GRINDABILITY INDEX 52 @ 9.14 % Moisture

FREE SWELLING INDEX 0.0
WATER SOLUBLE CHLORINE

APPARENT SPECIFIC GRAVITY

i nu

OICKINSON LABONATORIES. INC.

4F

DICKINSON

LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

PO, BOX 12006 EL PASO, TEXAS 799130008 915/584-8496



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY
National Center
Mail Stop 956

Reston, Virginia 22092
DATE 11-1-89 LAB NUMBER 890483 - 017
Drill Hole : JK-19-19.14 Int : Thickness
E.M. M&A free EM.
PROXIMATE ANALYSIS basis As received Crv basis basis ULTIMATE ANALYSIS basis As received Dry basis
% Moisture 26.93 32.88 Morsture
%asn 13:7<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>